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NOW! Downhill metering 













In operation, the four-way 
valve admits fluid to one Side 
of the pump chamber, forcing 
a slack diaphragm to display 
fluid from the opposite Pump 
chamber. This procedure m. 
verses on the next cycle. Th 
pacing valve can be operate Ro 
manually, mechanically, ele. Ar 
trically, or pneumatically, Oe 
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No running seal 


No contamination Me 








No lubrication As 


SUCTION FROM 
STORAGE TANK 


Accuracy within 


OISCHARGE TO PROCESS 


plus or minus 1% 


Easily dismantled 


Downhill metering (controlled fluid (stored either under pressut . 
volume pumping from higher to’ or in an elevated location). Tr 
lower pressures) is now practical. basic leakproof diaphragm desigi 
The —AP pump uses anew concept (for both meter and pacing valve » 
in controlled volume pumping to and a wide selection of materiald 
meter clear fluids (liquids or gases) ¢onstruction make the —AP pull 


wherever suction pressure is at least particularly adaptable to handle mt 
5 psigreater thandischarge pressure. 
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For complete details write 
today for Bulletin 955! 
Milton Roy Company, 
Manufacturing Engineers, 
1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


corrosive or hazardous fluids. Fo 
External power sources are often specification data, write for Bulletin 
unnecessary since the —AP pump 955... to Milton Roy Co., 1300 B lL 
can use the potential energy of the Mermaid Lane, Phila. 18, Pa. 


TELL US 
YOUR PROBLEM 


Milton Roy engineers will 
gladly analyze your opera- 
tion and advise you of the 
ways ‘“‘downhill metering”’ 
might be applied in solving 
your particular pumping 
problem. Write us today. 
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Engineering representatives 
in the United States, Canada, 
Mexico, Europe, Asia, South 
America, and Africa. 
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| tors; a series of articles by several 
<-———————— —— - members of the Research Laboratorig 
| Division, General Motors Corporatio, 
. thi e t =~ +t oo a " 
with the meter on the door | Which began with the July 1955 iam 
a oncluded in this issue.) Th 
| whole job has been very attractively 
| done. There has been considerabj T 
New convenience has been built into the well- | interest in these articles as judged jy 
known F3 Oxygen Analyzer...a meter on the door | requests for reprints. When the serig 
provides readings at the sampling point for making cali- bree we expect to bind i 61h 
bration checks, process changes, etc. In fact, complete meagre mig ge Br. furnish 8 
analyzing, calibrating and indicating components are now neues ex ete at Ge divigeail ed 
incorporated into the single F3 unit—at no extra cost! ticles. We will also give these = tri 
Use The Model F3 prints considerable distribution withiy lac 
our own organization and to thog the 
ON OPERATIONS LIKE THESE...TO MAKE SAVINGS LIKE THESE | coticagues in other corporation wm | ff 
are interested in this subject—4@, y tor 
Rassweiler, Physics-Instrumentation 
Dept., Research Laboratories Divigigy, Or 
COM BUSTION Higher combustion efficiencies, General Motors Corporation, Detriit “V 
Boilers, Kilns, Direct-Fired Heaters, at lower fuel costs — : 
Stills, etc. e 
, . . As 
PROCESSING Better product quality with Tubing Installation Costs 
: . . bs minimum oxygen or air con- wee 
Air Liquifraction ... Processing Buta ‘atantiaiihis Editor: 
diene, Acetylene and Similar Gases 
I have written you once before r 
garding an article on electronic ip 
PLANT SAFETY Control explosive atmospheres, strumentation written by Dave M 
Hydrogenation, Hydrofining, Gas Com- reduce fire risks, minimize Boyd. (Vol. 3 Dp. 16, Nov., 1954, Why 
pressors, Sulfur Grinding, etc. plant and personnel hazards Electronic Process Control?) 1 took 
— exception to his remark regarding th 
. . . . high cost of installing the necessary 
UJ n | q u e 0 p e fa t | n g Pp ri nl C | p | e tubing for pneumatic instrumentation 
The various applications highlighted above are only a The article I now refer to is Ble 
few of the many ways Arnold O. Beckman Oxygen Ana- tronic Instrumentation for Atlanties 
zers—industry’s great new pro uilders—are being Catformer, by F. C. Somers and R.¢. 
ly dustry’s great profit build be tf by F. ¢ ad R.C 
used by progressive operators to boost profits, cut costs. Fuhs (Vol. 2, p. 241, July 1955) ha 
These are the only oxygen analyzers that continuously the same statement: “Installation 
measure process streams by an advanced magnetic prin- costs, and particularly the cost 0 
ciple that provides direct physical measurement of the electric wiring versus pneumalllaae 
oxygen itself —not of some secondary relationship. iP = ‘h of the at 
Heart of the unit, as illustrated, is a dumbbell-shaped Se, es eS ee Se 
test body suspended in a magnetic field. Sample gas sur- ing.” (page 241). Earlier in the # 
rounding this test body causes it to rotate in the field, ticle it was stated that “Electronit 
depending upon the oxygen content of the gas. The move- system installed cost was estimate 
ment of a light beam, reflected by a small mirror on the at about 12% less than an equivalent 
test body, is measured by simple electronic circuits .. . pneumatic system.” (page 241). Here 
oe — ong = ny =, eA a re again I think the authors, Somers ant 
ee eS ee en Pr eee Fuhs, are using costs on old-fashionel 
No chemicals — filaments — catalysts installations of pneumatic transmit 
cams—complicated mechanical parts! sion lines. There are a number @ 
ee Se eee ee ee ee ee -_ tubing bundles in plastic, copper and 
: Send for oe nppedlieee d pre adh ad rte te : aluminum on the market today. De 
nm —_ : : $ 
' venteges ond opplications. When writing, outline your par- ! koron is one supplier and we like ® 
ticular operations—we'll gladly supply specific information. feel that we are a pioneer; howevél, 
} Ask For Data File 16-125 there are others. 
Surveys have been made regardilg E 
FEATURES OF THE F3 comparative costs of electric cable for | by 
Many Ranges: Full scale ranges of electric and electronic instrumentatio fir 
%, 0-10%, 0-15% Oz and higher. versus Poly-Cor plastic bundles all ve 
Accuracy: 1% of full scale. Metl-Cor metal bundles. " 
ee & instrument may be 2 ( ISsio STREET al | 
supplied with two or more ranges. : = The cost of installing the electri C 
Note: For narrower than PASADENA, CALIFORNIA wiring varies considerably due to 
05% O:2 ask about the Model G2. , 
Circle 2A on Readers’ Service Card (Continued to Page 562) E 
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Volume 2 Number 12 


The White House Conference on Education 


The users and manufacturers of industrial and scientific 
instruments are keenly aware of the problems facing our 
educational system. Because this segment of our indus- 
trial economy has been continually plagued with a serious 
lack of adequately trained technicians and engineers, 
they are vitally interested in the success of the White 
House Conference on Education, conducted in Washing- 
ton during the week of November 28. 


One of the most important items on the long agenda was 
“What Should Our Schools Accomplish?” Dr. James 
R. Killian, president of the Massachusetts Institute of 
Technology is chairman of the subcommittee. 


As one of its many activities in the field of education and 


The Instrument Society of America, like other 
technical and professional groups, has a strong 
interest in the goals and in the achievements of 
our educational system. This interest covers 
the various levels of instruction from elemen- 
tary schools up through college and university, 
and extends to private and to public institu- 
tions. Not only the sufficient supply of young 
persons with adequate scientific or technical 
training, but also the grand total of our nation’s 
knowledge and skill, depend substantially on 
the functioning of our schools. 


Recent decades have witnessed an ever-increas- 
ing complexity of the technical world. There 
is no sign that this trend will abate, either in 
the arts of peace or in those of war. The cor- 
responding increase in required numbers and 
varieties of engineers, scientists, and technical 
assistance puts upon educators continually fresh 
and challenging demands. There is much con- 
cern, which the Instrument Society of America 
shares, over the extent to which these needs 
are being met. 

Our nation must indeed produce large numbers 
of persons adequately trained to cope with our 
advanced technology; but it must also give op- 
portunity for full development of the few high- 
ly gifted persons capable of original research 
contributions. It is just here, in combining 


Every member of ISA can contribute to better education 
Y participating in school activities. Take the time to 
nd out what’s going on in your school. The children 
you see in school today will be on the payroll in about 


Charles W. Covey 
Editor 
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training the Instrument Society of America presented a 
statement on this subject for use by Dr. Killian’s sub- 
committee. The statement was submitted by the ISA 
National Education Committee with approval of the 
Executive Board. It was prepared by Dr. John D. 
Trimmer of the University of Tennessee Engineering 
School and a member of the ISA Education Committee. 
It was accepted by Clint Pace, Director of the Committee 
for the White House Conference on Education for refer- 
ral to the Killian subcommittee. Ralph L. Goetzenberger. 
chairman of the ISA Government Relations Committee 
represented the Society. 


Following is the Statement on Education by the Instru- 
ment Society: 


sufficient training of many with superlative 
training of a few, that the present situation 
becomes critical. The goals of mass education 
are not easily reconciled with the aim of devel- 
oping high-caliber leadership. Whatever other 
factors may be involved in this difficulty, it 
seems evident that the role of secondary schools 
needs re-evaluation and reform. 


It is, therefore, recommended that the secondary 
school system be given thorough-going examina- 
tion for possible improvement in the following 
respects: 


1. Coordination with elementary schools to 
assure that students entering secondary 
schools have received a sufficient foundation 
in reading, writing and arithmetic. 

2. More emphasis on courses in mathematics 
and the physical sciences, especially physics. 
3. Guidance of students with suitable ability 
into such courses, whether or not it is im- 
mediately evident that the student will even- 
tually go to college. 

4. Provision of special attention and special 
opportunity for students showing unusual 
ability or unusual interest in the directions 
of scientific and technical fields. 

5. Rewards in prestige, recognition and salary 
for outstanding teaching of mathematics and 
science. 


10 years to begin assuming positions of responsibility. 
What will be your contribution to better trained person- 
nel? 





Dynamic Analysis and Control 
Of a Process Pum 


by R. P. Bigliano 


Systems analysis and synthesis is the best ap- 
proach to process control system design. 


Some analytical work has always been done dur- 
ing the design of a chemical process: however. until 
very recently this analytical approach has only been 
applied to the process as such and not to the process 
as part of a control system. In many cases this 
analytical phase has only involved a mental com- 

- parison with previous designs. 


The ideal way to capitalize on the potential of 
the analytical tools available in the mathematics to- 
day is to apply them to a proposed design before 
the plant is built. However, I hope to illustrate that 
systems analysis can make possible substantial sav- 
ings even after the process is a fait accompli. 


O ILLUSTRATE HOW systems analysis results in plant 

economy, i propose to describe an actual control problem 
which was solved by systematically measuring process 
dynamics and synthesizing a control system to give the 
desired performance. Specifically it is a pressure control 
system for a constant-displacement pump. This pump 
must deliver the fluid at a constant pressure (300 
p.s.i.) in the face of outlet flow changes. The pump itself 
introduces a cyclic pressure disturbance at a frequency 
corresponding to its shaft speed which must be regulated 
out. Much time and effort had been devoted to the control 
problem without the benefit of a systematic analysis, 
which had resulted in the installation of a pneumatic con- 
trol system incapable of giving the desired performance. 
The first figure is a pictorial diagram of the pneumatic sys- 
tem. The bandwidth is measured at the 3-db. point. 
Clearly it is difficult if not impossible to get stable per- 
formance from a system with large measuring lags as com- 
pared to the process. Figure 2 is a copy of a typical pres- 
sure recording using this pneumatic control system. The 
average pressure is 350 p.s.i. with continuous cycling of 
90 p.s.i. peak-to-peak. 


Most physical systems are not linear over their entire 
operating range; however, for control purposes we are 
usually interested in small deviations from an operating 
point. Hence, the subsequent linear analysis yields results 
accurate enough for proper selection and adjustment of 
control components. 


1Engineering Research Laboratory, E. I. du Pont de Nemours & Co. 
Inc., Wilmington, Delaware. 
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The first step was to draw the system block diagram jy 
terms of the controlled variable, manipulated variable 
and major disturbances. Figure 3 is a block diagram ¢ 
this system with a box representing each component with 
the appropriate response notation shown. The partial dit 
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Fig. 1 Pneumatic control system. 





Fig. 2 Pressure recording with pneumatic control system. 


ferential equation shows that the total pressure at the 
output is the sum of pressure change due to outlet flow 
changes and pump speed changes (terms defined in Table 
I). We must compute or measure all of the transfer func 
tions implied by each block. Also included on this diagram 
are the system requirements: 


Control range of Po (output pressure): 200 to 400 ps4 





Steady-state pressure error (including pump-induced 
pressure cycling): less than 10 p.s.i. 

Maximum transient error: 5 to 10 p.s.i. for a steP 
change in flow Q. 
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Fig. 3 System block diagram. 


It is clear then the functions to be measured are: 


The motor response 
The pump response 
The load dynamics 

4. The magnitude and frequency of the steady-stat> 
pressure fluctuations induced by the rotation of the pump. 


1 
2. 
3 


A step disturbance in flow of 22 oz./min. was applied to 
the system with the loop open and a recording of the pres- 
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Fig. 4 Load dynamics 


sure response curve was obtained as shown by the plotted 
points on Figure 4. The transfer function of the load re- 


12.5 
p.s.i./oz./min. was determined from 
14s+ 1 


sponse K.G, = 


this curve and the calculated response curve plotted to 
verify the results. The motor response was obtained by 
applying a step disturbance in current to the motor field 
and recording the shaft speed response curve, as shown in 
Figure 5: 
8.65 
0.28+1 
Finally the pump response was calculated using the 
pressure response curve obtained from the same step dis- 
turbance to the motor field as shown in Figure 6. The 
final-value theorem was used to obtain the gain K,; the 
initial-value theorem and the initial acceleration to obtain 
the response time r, and, hence, finally the transfer function 
was determined for the pump. The calculated pressure re- 
sponse curve is plotted for verification: 
17.2 
(O.148+1) 
The coefficients of s are component time constants meas- 
ured in seconds. In view of the rapid response of these 
process components, we decided to employ an all-electronic 
control system shown in Figure 7. The bandwidth figures 
Show that we are not at the mercy of measuring instru- 
bat dead times and that we should be able to 
font quate compensation in the control band before 
ng a bandwidth limitation in the control components. 


K..G, r.p.m./ma. 


K,G,(s) p.s.i./r.p.m. 


December 1955 








100% DT om oe @ @ @ @<--—- = -~a- = 
’ ° 
= , 4 
@ 633%} - ---/-- 
« a , 5.8 R.PM — CALCULATED 
° aa le © FIELD DATA 
z 4 
a ! 
! 
! 
° | __— 
T= .2 SEC. 
BEST FIT: 


AN K 
aT 'S) = K365 (S) "(87 
41 (S) = 0.67 
Ss 
THEN FROM CURVE AND FINAL VALUE THEOREM 
s~oO s 


KG, (S)* 8.65 R.PM./MA. 
28+! 


Fig. 5 Motor response. 
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Fig. 7 Electronic control system. 


The pressure transmitter is a flush-mounted electrical 
device with no entrainment volume. From dynamic meas- 
urements made on similar devices, the transmitter dynamic 
response was estimated to be flat to 20 c.p.s. Hence in the 
control band it contributes no phase lag to the system. 
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Fig. 8 Control system open loop characteristic. 


Its gain constant and that of the electronic controller were 
measured at 

K, = 8.35 x 10“ volts/p.s.i. (Transmitter 835 yv./p.s.i.) 

K, = 8 K, ma./volt } 

100 . controller 
% proportional band \ 

The system open loop characteristic G,G, is plotted and 
shown as curve No. 1 in Figure 8. The next step is to de- 
termine system compensation necessary in a control system 
to meet the stability and error specifications. Since we do 
not know what settings are necessary on the controller, 
K,G., we assume it has no rate or reset and a gain of unity 
(i.e., K. = 1). The system gain is calculated on the basis 
of a 45° phase margin for stability. There is no unique 
relation between transient response and phase or gain 
margin, but a good design would provide a phase margin 
of something like 45°. The open-loop gain for this criterion 
is 15.2 db. This results in the following open-loop transfer 
function 


a. 2 


— 
5.75 


~ (0.28+4+1) (0.14841) 
With the loop closed this represents proportional control 
only which would result in a 15% steady-state following 
error. To meet the original steady-state specifications and 
at the same time the 45° phase margin we must employ 
integral compensation. By introducing reset action at the 
controller, the open-loop transfer function is modified and 
is shown as curve No. 2 in Figure 8. 


K,G, p.s.i./p.s.i. 


Where 
ei ae a(r,8+1) 
°  (0.28+1) (0.148+1) (ar,8+1) 


a = 200 (maximum reset gain) 
= 8 K.K,K,K, = 0.95 K, 
The reset time constant 7, is computed such that the reset 
wiil introduce less than 10° phase lag at system resonant 
frequency (2.2 ¢.p.s.). Figure 9 shows this computation. 
Since a is so large we can consider the pole (ar,s+1) con- 
tributes 90° phase lag at 2.2 c.p.s. Hence, 


—10° = —90° + tan"w,7,; 
tan 80° = 138x-7, = 5.66 
Tr = 0.43 sec. or 143 repeats/min. 


The open loop gain is recomputed on the basis of the 45° 
phase margin and is 12 db. The controller gain setting is 
recomputed 


4.0 
K. = 3 = 4.2 or 24% proportional band 


Remembering that stability puts an upper bound on pre- 
cision, we should next evaluate the open-loop gain on the 
maximum transient error basis. To do this we should re- 
call the transient pressure curve obtained for a step change 
in flow (Figure 4). Notice here that maximum demands 


are made on the system when the pressure is changing most 
975, 
rapidly. Initially the pressure rate is hn 20 p.s.i./sec. 


and as time increases this pressure rate decreases to zero. 
The assumption is made here that at this initial instant 
the control system is an ideal proportional plus integral 
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TRANSIENT ERROR CALCULATION 
-10 = - tan7 aW),Ty, + tan7] WT 





-10 = -90 + tan wy, 
tan 80° = 6,28 x 2.2%, 


66 , 
r= ate = 0.43 sec. or 143 repeats/min, 





MAX. TRANSIENT ERROR = 5 to 10 p.s.i. 
” PRESSURE RATE = 20 p.s.i./sec. 


APo 1 (.2s+1)(.14s+1)(.42s) 


APa  T#KoGo «- (.2s+1)(.14s+1)(.42s) + Ky( .42s41) 
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Ke = Ko_ = 1.77 = 55% PROPORTIONAL Bap 
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Fig. 9 Transient error calculation. 


system with a disturbance of 20 p.s.i./sec. We will eb } 
culate the steady-state error to this disturbance and eal 
this the maximum transient error. It can be shown that 
this is a valid assumption since the controller does not 
saturate during this time. Figure 9 illustrates this com. 
putation with the result that we can achieve the desired 
error criterion with a loop gain of 1.68. The maximum 
loop gain permitted from the stability criterion was 4). 
Hence, we can satisfy the maximum error criterion with no 
sacrifice in relative stability. 

Finally, we must evaluate the error caused by the 
steady-state pressure fluctuations induced by the pump. 
To do this we must plot the regulator characteristic of the 
closed-loop control system with those settings required by 
the maximum error criteria, that is, r, =— .42 sec.; co» 
troller gain 1.77. This characteristic is shown in Figure 
10. Note that at zero frequency the finite reset gain limits 
the rejection ratio* to 

or —51 db. (0.003) 
1+ 354 
To quantitatively evaluate the effect of the steady-state 
pressure cycling on the output pressure we must define the 
disturbance in the terms of its frequency and magnitude 
The frequency corresponds to the pump speed, which, ovet 
the range of operation will be approximately 5 to 10 rpm 
or 0.08 to 0.17 ¢./sec.; its magnitude is 20 p.s.i. peak-to-peak 
In the frequency band from 0.08 to 0.17 c./sec. the rejection 
ratio varies from —19 db. to 12 db. (cf. Figure 10). Sine 
the output pressure is the product of the disturbance and 
the intervening transfer function, the resultant steady-state 
output variation will be: 


1 
at 0.08 ¢c.p.s.: 20 x : 2.2 psi. 
8.9 


1 7 
at 0.17 c.p.s.: 20 x r = §.0 p.s.i. 


By way of comparison Figure 11 illustrates the per 
formance of the electronic control system after the analysis 
and installation. The controller gain and reset setting 
were finally set at 2.5 and 100 repeats per minute respet 
tively. The first disturbance was a decrease in flow of 
22 oz./min. out of a total flow of 66 oz./min., 33% change it 
load. The maximum transient error to this disturbance W# 
6 p.s.i. or about one-half chart division (600 p.s.i. full scale). 
The pump speed was 7 r.p.m. before the disturbance and 
5 r.p.m. after the disturbance. The associated steady-state 
pressure fluctuations were 6 p.s.i. and 4 p.s.i. respectively 
(peak-to-peak). In contrast the steady-state pressure flue 


*See Table I for definition of terms 
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Fig. 10 Control system regulator characteristic. 


tuations observed with the pneumatic control system were 
100 p.s.i. peak-to-peak for the same conditions as above. A 
decrease in flow of 22 oz./min. from 66 oz./min. caused a 
maximum pressure error of 150 to 200 p.s.i. The reason 
for the inadequacy of the pneumatic control system can 
be ascribed to the inherently slower response (excessive 
dead zone and dead time) of the pneumatic components. 
The effects of the slower response may be shown by re- 
ferring to Figure 10. The peak in the regulator charac- 
teristic will change to a lower frequency. Should the 
peak occur at the frequency corresponding to the operating 
speed range of the pump then the pump induced pressure 
cycling will be amplified instead of attenuated. 


CONCLUSION 


We have gone through an analysis of a control system 
from measurement of component transfer dynamics to con- 
trol setting determination. This step-by-step systematic 
attack is extremely useful and economical. In this case 
the analysis represents about 10 to 15% of the cost of 
the instrumentation. It is not only initially economical, 
but later when changes in the process are contemplated, 
the original analysis will show what effect these changes 
will have on the system performance. For example, should 
higher flow rates be desired the regulator characteristic 
shows what further compensation will be necessary to 
suppress the pump induced pressure cycling at faster 
pump speeds. At pump speeds of 60 r.p.m. there is zero 
suppression of steady-state pressure cycling. This sug- 
gests the need for rate compensation in the open-loop char- 
acteristic. Also should the transfer line be shortened or 
the pump flow capacity increased the initial pressure rate 
due to a change in flow will be higher; to maintain the 
same Maximum transient error the loop gain will have to 
be increased. The stability criterion establishing the maxi- 
mum open-loop gain should not be exceeded, however. 

The demand for better product quality in the process 
industry is placing more emphasis on a thorough under- 
standing of process control. The control system engineer 
has at his disposal powerful mathematical tools, such as 
those described, to aid in this understanding. The biggest 
problem facing the control engineer is one of convincing 
personnel engaged in trial and error methods in the field 


Terms 


Rejection Ratio: that amount by which the control s"stem 
attenuates an applied disturbance. The term is used 
In conjunction with the system regulator characteris- 
tic. 


Regulator Characteristic: frequency response of the 
closed loop control system operating as a regulator 
against applied disturbances. 
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Fig. 11 Pressure control with electronic controller. 


that the preceding analysis is reliable and more economi- 
cal in the long run. In this case the trial and error pro- 
cedure applied in the field did not stabilize the original 
pneumatic control system. 


TABLE |! 
DEFINITION OF SYMBOLS AND TERMS 


a Steady state controller sensitivity contributed by 
the controller automatic reset 


3, Open loop system dynamic characteristic 

G, Pressure transmitter dynamic characteristic 

G, Controller dynamic characteristic 

G, Motor dynamic characteristic 

G, Pump dynamic characteristic 

G, Pump load dynamic characteristic 

Open loop system gain 

Pressure transmitter gain (volts/p.s.i.) 

Controller sensitivity — 8 x K. (ma/volt) 
100 

% Proportional Band 


Adjustable controller gain = 


Motor gain (r.p.m./ma.) 
Pump gain (p.s.i./r.p.m.) 
System load sensitivity (p.s.i./oz./min.) 
Total output pressure (p.s.i.) 
Output pressure due to rotating pump (p.s.i.) 
Output pressure due to load on the pump (p.s.i.) 
Outlet process fluid flow (oz./min.) 
s Laplace operator 
rr Reset time constant (sec.) 
Ts tT, Motor and pump time constant respectively (sec.) 


AAR ARR S 


_ 


OR 


© 


N Pump speed (r.p.m.) 
w, System resonant frequency (radians/sec.) 
oP, dQ Pressure change due to change in flow 


3Q 





dN=o dQ 

aP,, dN Pressure change due to change in pump 

ON laa Oo speed 

d Total differential operator 

2 Partial differential operator 

A Represents a finite change in the variable 
i.e. AP. output pressure change 
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Fundamentals of 





Controlled Volume Pumping : 


e Variable volume positive displacement pumps ar 
by Robert T. Sheen* assuming an important position as flow control instr). 


ments in the process industries 





ONTROLLED volume pumps are flow control instruments. 

This is a fact that an increasing number of instrument 
engineers are beginning to recognize. Most of us tend to 
associate flow control with flow-line restrictions and force- 
balance or space-balance mechanisms that measure differen- 
tial pressure and control it. Controlled volume pumps do 
none of these things. They are, however, flow control in- 
struments that accurately meter process liquids with a 
volumetric accuracy of one per cent in most applications, 
at the same time raising the hydraulic pressure within the 
system. 


Before presenting accuracy test data, it may be well to 
briefly define a controlled volume pump. This type of 
pump (Fig. 1) consists essentially of a plunger or piston 
reciprocating in a properly designed displacement chamber 
at a speed sufficiently slow to insure, on each stroke, com- 
plete positive displacement of a definite volume of liquid. 
This volume is equivalent to a cylinder of plunger diameter 
and stroke length. This plunger or piston may act direct- 
ly on the fluid being pumped, in which case it is sealed 
from the atmosphere by packing; or an intermediate dia- 





Fig. 1 Typical controlled volume pump. 


phragm may be used between a displacement liquid and the 
liquid being pumped. Obviously, the quantity of liquid de- 
livered per unit time is a function of plunger diameter, 
stroke length and speed of pumping. For any given pump 
design, the plunger diameter is of course fixed. However, 
either or both speed and stroke adjustments can be man- 
ually or automatically effected, in accordance with 
process demand, to vary the quantity of liquid delivered by 
the pump. How these speed and stroke adjusting mecha- 
nisms are applicable to flow control in open and closed loop 
instrumentation systems will be described later in this 
paper. 





*President, Milton Roy Co., Philadelphia, Pa. Mr. Sheen is President, 
Instrument Society of America and Member of the Philadelphia Section. 
His article is based on Paper No. 55-1-1 presented at the 10th Annual 
Instrument-Automation Conference and Exhibit, Los Angeles, Calif., 
Sept. 12-16, 1955. 
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Test Data—Independent Research Organization 


A thorough investigation was recently conducted by ap 
independent research firm}? to study the relationship of 
ball check valve lift with volumetric efficiency. Presgure 
traces and volumetric efficiencies were obtained with vari. 
ous ball check lifts over a range of pumping speeds and 
operating pressures. The pressure records were evaluated 
in the light of ideal operation and studies were made to 
correlate observed data with flow and pressure relation. 
ships derived from theory. 


To obtain information on the action of the ball check 





Fig. 2 Test apparatus, showing liquid end of pump tapped and fitted 
for high response pick-ups. 


valves, pressures of the liquid end were recorded on al 
oscillograph. The liquid end of a production model pump 
was tapped and fitted for high response pressure pick-ups 
(Fig. 2). The four pressure pick-up points used were: (1) 
suction side, intermediate chamber (between the suetion 
ball checks), (2) in the plunger chamber, (3) in the dit 
charge side intermediate chamber (between the two dit 
charge balls), and (4) adjacent to the discharge pipe port. 
Pressure-time traces were obtained for each of these four 
points. Water was used for the test. 


At conditions corresponding to those for which various 
pressure records were made, volumetric efficiency was de 
termined accurately by weighing the quantity pumped over 
a period of a definite number of pumping strokes. Test 
runs were made at various speeds and pressures. With the 
valve lift furnished with standard production pumps, the 
maximum volumetric efficiency obtained was 99.3 per cent 
with the average of all 36 values established at 99.0 per cent 
(Table I). 


*+Franklin Institute of Philadelphia 
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Table I 
Volumetric Efficiency 
Liquid End R. H, 


Stroke 2,995" + .001* 
Head 24" + 1/4" 














eT ak Wt. of Total Output Output Vol. 
=." sd Mowe Discharge, Revs. R.P.M. Weighed Cal., Eff. 
ace toe 1b. 3 ine 3 in. % 
210 190 14-38.0 12 368 2561 332.4 338.3 98.3 
i 190 10-5906 18 549 50,0 698.5 504.6 98.8 
= 190 §-31.6 18 548 9%—_2 498.5 503.7 99.0 
> 190 418.6 18 551 127.8 498.5 506.5 98.4 
210 190 14-33.4 12 365 25.1 332.4 335.5 99.1 
190 10-59.4 18 547 50,0 498.5 502.8 99,2 | 
m0 190 5=32.8 18 549 99.0 498.5 504.6 98.8 | 
on 190 «=4-18.4 18 550 127.9 498.5 505.6 98.6 
a8 190 14-33.8 12 366 2501 332.4 3%4.% 98.8 
210 190 10-57.2 18 548 50.0 498.5 503.7 99.0 
210 190 5-31.2 18 548 99.3 498.5 503.7 99.0 
210 190 «4-17.24 18 550 128.1 498.5 505.6 98.6 
80 70 14-27.2 12 365 25.2 332.4 235.5 99,1 
80 70 10-46.8 18 547 50,0 498.5 502.8 99.2 
80 70 5-29.42 18 54? 99.9 498.5 502.8 99.2 
80 70 4-15.2 18 548 128.8 498.5 503.7 99.0 
80 70 14=32.6 12 366 2502 332.4 136.4% 98.8 
80 70 10-56.0 18 547 50,0 498.5 502.8 99,2 
80 70 5028.6 18 546 99.9 b98.5 01.9 99.3 
80 70 «644 -13.8 18 54? 129.2 498.5 502.8 99.2 
80 70 14-37.6 12 369 25.2 332.4 239.2 8,0 
80 70 10=55.4 18 546 50,0 498.5 501.9 99.3 
80 70 5-30 18 548 99.6 498.5 503.7 .0 
80 70 415.6 18 549 128.8 498.5 504.6 98.8 | 
28 22 14-32.8 12 365 25-1 392.4 335.5 99.1 | 
28 22 10-55.8 18 546 49.9 498.5 501.9 99.3 | 
28 22 5-28.8 18 547? 99.9 498.5 502.8 99.2 
2B 22 4-13.8 18 458 129.5 498.5 503.7 99.0 
28 22 14-29.0 12 3 oe 2561 332.4 334.6 99.3 
28 22 10-53.8 18 547 50.2 498.5 502.8 99.2 
28 22 5-28.56 18 547 100.0 49645 502.8 99.2 
28 22 «415.6 18 49 128.9 498.5 504.6 998.8 
28 22 4-32.8 12 368 2502 332.4 338.3 98.3 | 
28 22 10-42.6 18 547 51,0 498.5 592.8 99.2 
28 22 5-28.6 18 5446 99.8 498.5 501.9 99.3 
28 22 4-15.2 18 548 128.8 498.5 503.7 9962 








The pressure-time traces also reveal that two ball checks 
in series Were an added and proper insurance against leak- 
age (Fig. 3). These test data definitely indicate the ne- 
cessity of the two check valves in series on both suction 
and discharge to obtain instrumental accuracy in the sys- 
tem. Had the pressure pick-up point number one in the 
suction side intermediate chamber (between the suction 
ball checks), for example, never felt the pressure in the 
cylinder, as illustrated in pressure-trace A, Fig. 3, one could 
safely conclude that two check valves in series were super- 
fluous. However, since the pressure pick-up point number 
one (between the two suction ball checks) detected pres- 
sure On many runs, as is illustrated in pressure-trace B of 
Fig. 3, it is evident that some leakage would have passed 
into the suction line had not the first check valve prevented 
it. These pressure-time traces prove conclusively that the 
second hall check is an absolute necessity in those cases 
where high volumetric efficiency and instrument accuracy 
are required. The step arrangement of valves used in this 
test proved fully satisfactory in meeting the instrument 
accuracy specification of one percent desired. 


User Test Data 


Recently a well-known industrial company conducted a 
series of tests on a controlled volume pump to determine 
its applicability to a critical flow control problem. The 
problem consisted of handling a maximum of 52 gallons per 
hour of a liquid at 95 degrees F against a discharge pres- 
sure of 80 pounds per square inch. The process involved 
was a continuous exothermic reaction. Since the rate of 
addition of this particular chemical directly controlled proc- 
ess Stability, accurate and reproducible flow of this material 
Was mandatory. The accuracy specified by this conrpany 
was plus or minus 0.25 per cent. 


Because of the extremely critical nature of the process 
under development, the controlled volume pump that was 
furnished was tested by this chemical company’s personnel. 
The controlled volume pump was tested against a pump of 
foreign manufacture, reputedly of very high accuracy. 


Bach pump was tested on three specific stroke length set- 
namely, 1% inch, 2% inch and 2% inch with maxi- 

mum stroke length in each ease being 3 inches. The pro- 
cedure for each pump (Fig. 4) consisted in starting the 
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Fig. 3 Sample pressure-time trace. 


pump, throttling the discharge pressure to 15 psig and 
warming up for fifteen minutes, with flow being directed 
to weigh tank No. 1. The temperature of the return liquid 
was measured, and the tare weight was taken to the near- 
est 4 pound for empty weigh tank No. 2. 


Ten five-minute runs were taken in the above manner 
for each setting. The test results on the controlled volume 
pump, as furnished by this chemical company, are illus- 
trated in Table II. 


When test No. 1 with 1% inch stroke setting was taken, 
the per cent error was plus or minus 0.60 per cent of the vol- 
ume being pumped. At 2% inch stroke length the per cent 
error was plus or minus 0.22 per cent and at 2% inch stroke 
length the per cent error was plus or minus 0.06 per cent, 
well within the required limits of plus or minus \% of one 
per cent of full stroke length. 
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Fig. 4 Schematic illustration of test procedure used by industrial com- 
pany. 
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These and other data accumulated from thousands of 
actual pump installations affirm that the volumetric 
efficiency of a controlled volume pump is predictable within 
an accuracy of plus or minus one per cent. This repetitive 
accuracy is relatively unaffected by wide variations in vis- 
cosity, density and pressure drop in the system. 

Table II 


Reproducible Accuracy 




















Run (Number) Time (Minutes) Weight of Glycerine Divd, (ibs) 
Test I Test 2 Test 3 
1-3/4 Inch| 2-1/2 inch| 2-3/4 ine 
1 5 54.5 7965 88.0 
2 5 54,0 79.5 88.0 
3 5 54.75 79.0 | 88.0 
4 5 54.0 79225 88.0 
5 5 54.0 79.5 88.25 
6 5 54.0 79.25 8#.0 
7? 5 54.75 7965 88.0 
8 5 54.25 79025 88.0 
9 5 54.75 7925 - 
10 5 54.75 79.0 - 
fest I Test 2 Test 3 
ete SGM. ccedscescens 54.36 79.32 88.03 
Dm C8FOP coccee Puc ovecse -0.6%, -0.22. -0,04 




















Engineering Installation Data 


In the general equation for calculating maximum capaci- 
ty of a controlled volume pump, a value of 0.9 for volumetric 
efficiency EF is satisfactory for preliminary calculations. 
The entire formula can be expressed as follows: 


DLNE 
q= —>— 


Where pump capacity 

plunger diameter (inches) 
plunger stroke length (inches) 
number of strokes per minute 
volumetric efficiency 

constant 


Q 
D 
L 
N 
E 


Iu wd 


,.¢ 


If D and L are in inches and N is in strokes per minute, 
as indicated, Table III shows the value of K for obtaining Q, 
in various flow units. 


Table III 
Q K 
ee if gph* 4.92 
i mnie 295 


0.0013 


*** milliliters per hour _ 





*gallons per hour **gallons per minute 


The general equation shows the effect of the three major 
variables which influence controlled volume pumping ca- 
pacity. Plunger diameter D is of course fixed for each spe- 
cific installation. However, capacity varies linearly with 
changes in either stroke length or pump speed. All con- 
trolled volume pumps have a capacity range of 0 to 100 
per cent of maximum, with variations in the amount of 
material being delivered by the pump being made either 
manually or automatically. 


An important consideration in obtaining maximum ac- 
curacy from controlled volume pumping installations is the 
determination of the limiting net positive suction head 
conditions for the system. Net positive suction head NPSH 
is the head available above the vapor pressure of liquid 
being pumped, to push liquid into the pump suction port. 
Minimum net positive suction head NPSH,,,, is the head 
below which the pump cavitates. Both values are calculat- 
ed at the suction port of the pump. 
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In controlled volume pump applications, two Conditions 
are tested to determine the required minimum NPgq. 
the start of the suction stroke the fluid has no Velocity and 
the minimum NPSH depends on the force necessary to accel). 
erate the fluid in the pipeline. At the peak of the Suction 
stroke there is no acceleration factor and minimum NPgR 
depends on the force necessary to accelerate the fiuid in 
the pipeline. At the peak of the suction stroke there js 
no acceleration factor and minimum NPSH depends on frig 
tion losses as calculated from standard flow equations. 


The following formulae are used to calculate NP§H and 
minimum NPSH (in pounds per square inch) for controlled 
volume pumps at the start of the suction stroke. 


NPSH = P, + P, — -P, (1) 
NPSH,,, = (80. Gr.) L, X L X_N X D! (2) 
120.000 D,* 
Where D plunger diameter (inches) 
D, pipeline I.D. (inches) 
L = pump stroke length (inches) 
L, actual length of pipe (ft.) 
P, = absolute ambient pressure above liquid 
(psia) 
P, = head of liquid column above (+) or below 
(—) center line of pump (psig) 
P, = vapor pressure of liquid (psia) 
N = pump speed (strokes per minute) 
Sp. Gr. = specific gravity of liquid 


In contrast, NPSH based on friction losses at the peak of 
the suction stroke is calculated from the following formy. 
lae: 


NPSH = P, +P, — P, — P, L, (3) 
NPSH aw = 25 D,, P; (4) 
Where D,, = standard pipe connection of pump LID. 
(inches) 
L, = equivalent length of pipe (feet) 
P, = friction loss per foot of pipe calculated from 


Reynolds Number evaluation (psia). Use 
3 times average velocity for calculating frie 
tion losses or refer to standard pipe tables. 


System Instrumentation 

The inherent accuracy of controlled volume pumps has 
led an increasing number of instrument engineers to apply 
these to many continuous chemical treatment systems 
where close control of low capacity flows (approximately 
10 gallons per minute or less) is mandatory. In many co-- 
stant throughput processes, controlled volume pumps con- 
trol the flow of additive to a constant main line flow, or 
to a process unit. Should slight changes in additive flow 
be necessary, manual dial adjustment or manually operated 
variable speed drive may be used to adjust capacity while 
the pump is in operation. As a ratio controller, the cot 
trolled volume pump, at varying speed, controls the flow 
of additive to a varied main line flow or process unit. A 
flowmeter signals rate of flow to the pump which auto 
matically ratios its pumping speed in correct proportion. 


As a final control element, the controlled volume pump 
can perform a dual control function in a combined open 
and closed loop chemical feed system. A flowmeter meas 
ures varied main line flow and automatically adjusts the 
speed of the pump to proportion the addition of control 
agents. Simultaneously, a pH controller automatically a¢- 
justs stroke length of the pump in accordance with devia 
tions from the pH control point. 

If the magnitude and frequency of load changes are be 
yond the ability of an operator to control the process mal- 
ually, automatic control systems are employed. An opel 
loop control system is used when it is possible to predict 
accurately the effect of capacity changes in a system. Sy* 
tems of this type, as illustrated in Fig. 5, depend upon the 
inherent accuracy of the final control element to mafntain 
close process control. The speed of the controlled volume 
pump is automatically varied in proportion to changes in 
main line flow, through a Thymotrol unit, to maintain 4 
fixed ratio of chemical additive to main line flow. 
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loop system is used when it is impossible to 
edict the effect of capacity change in a sys- 


A closed 


rately pr 
” A pH control installation, for example, such as illus- 


en in Fig. 6, depends upon continuous feed-back to reset 


the final control element and thus maintain close process 
control. The controller transmits a control signal to auto- 
matically reset the stroke length of the pump. Main line 
flow is relatively constant. Although feed-back often com- 

nsates for inaccuracy in the final control element, instru- 
ment engineers well recognize the importance, in critical 
process control, of the high degree of accuracy in the final 


control element. 
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Fig. 5 Typical open loop control system, using controlled volume pump 
as final control element. 
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Fig. 6 Typical closed loop system, using controlled volume pump as 
final control element. 


In pH control systems, such as the one illustrated in Fig. 
7, in the main line flow rate occasionally varies over a wide 
range. Under these conditions, one cannot expect the 
closed loop pH control system to follow the large sweeps in 
flow rate as well as changes in pH. Therefore, an open 
loop proportional feed system is cascaded to the closed 
loop pH control system for close process control. A single 
flow control pump acts as final control element for both 
the flow and pH controllers. The former automatically 
adjusts the stroking speed of the pump; the latter auto- 
matically positions the stroke length. 


These brief examples of the application of controlled vol- 
ume pumps in instrumentation systems illustrate how these 
flow control instruments can be a valuable tool to the in- 
strument engineer in handling low capacity flow control 
problems of many types. 


New Developments in Controlled Volume Pumps 


‘ A very recent development in controlled volume pumping 
is the “downhill” pump. Dubbed the —A P (minus Delta 
oe because it meters liquids from high pressure to 

r pressure areas, this new unit is absolutely leak-proof, 
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is accurate to within one percent, and promises an excellent 
solution to a wide variety of flow control problems. The 
—A P pump can be used to great advantage in any meter- 
ing application where suction pressure is at least 5 psi 
greater than discharge pressure. This pressure differential 
is of course available wherever feed storage tanks are ele- 
vated. It can also be produced by use of a pump of suffi- 
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Fig. 7 Combined open and closed system using a controlled volume 
pump as final control element. 


cient head and capacity for the application. When the pump 
used is of the seal-less “canned motor” type, the entire 
downhill metering system is leak-proof, and if desired, can 
be welded into the system. 

For accurate sampling of chemical liquids and gases, in 
particular, the — A P provides an accurate means of obtain- 
ing a proportionai, homogeneous sample. In this area, pro- 
cessors in many industries will welcome the advent of this 
simple, accurate, automatic and economical sampling unit. 


Figure 8 shows that the —A P pump consists of two 
major components. The round cylinder with the reservoir 
at the top is the pump body or displacement chamber itself. 
Inside the pump body are two parallel slack diaphragms, 
generally of Neoprene or Tygon, which divide the chamber 
into three sections. Stainless steel or other flexible alloys 
may be used as diaphragm materials. The middle section 
is the stroke length section whose volume is adjusted by 
the external reservoir. The left and right sections are the 
pumping sections which alternately fill and discharge con- 
trolled volumes of liquid. Filling and discharging is con- 
trolled by the second major component, a cam-operated four- 
way valve shown on the left. This valve may be actuated 
manually or automatically. 

Operation of the —A P pump can readily be seen in the 
schematic diagram shown in Figure 10. In the illustration, 
valves two and four are closed. Liquid flows from the feed 
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Fig. 8 — Elements of the — A P pump. 
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storage tanks (not shown) through the suction piping, 
through valve three, and into the left hand section of the 
displacement chamber, moving both diaphragms and the 
liquid filled stroke length section to the right. As this 
action occurs, liquid in the right hand section discharges 
a precisely controlled volume through valve one and into 
the process. Note how an effective change in stroke length 
can be brought about by varying the volume of fluid in the 
stroke length section by means of the adjusting screw on 
the stroke length reservoir. Note also that the adjusting 
screw can be replaced by the piston rod of an air cylinder 
operator to provide remote automatic control of stroke 
length. On the reverse cycle, valves two and four of the 
four-way valve are open, fluid fills the right hand section 
and fluid discharges from the left hand section into the 
process. 


The —A P pump is also available for constant volume 
downhill metering. In this case, a single diaphragm is used 
in the pump chamber, and the stroke length reservoir is 
omitted. Operation by alternate filling and discharge of 
both sections of the chamber is as before. 


Operation of the four-way valve cam is usually effected 
by a solenoid. Signal to the solenoid can be from a timer, 
trip switch, or a remote process controller. The cam may 
also be driven by other means. For highest possible ac- 
curacy, however, valve action must be sufficiently slow to 
allow the pump chamber to fill. The speed at which this 
occurs is of course dependent on the head supplied to the 
suction piping either by elevated tank or by pump. 


It can be seen that applications of the —A P pump are 
almost without limitation. Various construction materials 
are available, and extreme operating pressures present no 
great problems, since the displacement chamber and stroke 
adjusting reservoir, if used, can be of high pressure con- 
struction. All that is needed for advantageous application 
of the pump is the requirement of precision metering of low 
capacity flows and a 5 psi or greater “downhill” differential 
between suction and discharge. 


The gas sampling system in Figure 9 shows the —A P 
pump accurately sampling gas from a high pressure process 
line. The flow meter in this system has an integrator 
which emits an impulse for a fixed number of cubic feet 
throughout. This impulse reverses the four-way valve and 
a sample is discharged to one of the sample storage bottles. 
In this manner, continuous average samples are taken, or as 
is often done, a single one shot sample of the process stream 
is withdrawn for immediate analysis. This system is equal- 
ly effective on any stream carrying clear fluids, whether 
liquid or gas. 
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Fig. 9 — Typical sampling system, applicable to proportional sam- 
pling of both liquids and gases. 

These brief examples of the application of the new “down- 
hill” pump illustrate the wide applicability of this new me- 
tering tool in solving downhill pumping problems. For con- 
tinuous, proportional sampling, in particular, the minus 
A P pump supplies the long-sought simple solution to this 
problem. 
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Fig. 10 — Schematic diagram of operating principle. 
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POWER PLANT FLOW METERING 


By L. A. DODGE 
Equipment Engineer 
Bailey Meter Company 


LUID METERS can be divided into two functional 

groups: (1) quantity measuring; and (2) rate measur- 
ing. This article is concerned with the application of 
fluid meters that measure rate of flow in closed conduits or 
pipe lines. Most fluid meters consist of two distinct parts; 
(1) the primary element which is in contact with the fluid 
and is acted upon by it; and (2) the secondary (or measur- 
ing) element which translates the action of the fluid on the 
primary element into terms of rate of flow. 


Primary Elements 


For Power Plant Flow Metering, the three most common 
types of primary elements used are: (1) thin plate ori- 
fices; (2) flow nozzles; and (3) Venturi tubes. These are 
illustrated in Figure 1. All three operate on the “change 
of velocity” principle by which a reduction of the area 
through which the flow takes place causes an increase in 
velocity at the point and a decrease in pressure in or 
immediately following the primary element. This change 
in static pressure (differential head) is utilized to measure 
flow. Each primary element has distinct advantages and 
disadvantages which must be considered in selecting the 
proper type for best performance. One good rule to follow 
is to use an orifice whenever possible. 


TABLE | 
Advantages and Disadvantages of Common Primary Elements 
ORIFICE 
ADVANTAGES DISADVANTAGES 
Lowest cost. 1. Unrecoverable head loss some- 


Easily installed and/or re- 
laced. 


P 

High predictability of coeffi- 
cient of discharge. 

Will not wear in service. 

Sharp edge will not foul up 
with seale or dirt. 

Adjustable type capable of wide 
range metering. 


FE se poe 


times objectionable. 

Suspended matter may build up 
on inlet side. 

Maximum capacity may be 
limited, 


below 1,000 psi and 800F. 
Must be 
flanges 


mounted between 








2. 
3. 
4. Preferably limited te factors 
5. 
6. 


Installation of orifice and pres- 
sure connections must be care- 
fully made. 


FLOW NOZZLE 

- Handles 60% greater capacity 1. Costs more than orifice. 
than orifice. 2. Same unrecoverable head loss 
Can be welded into pipe line. as’ orifice. 

less than Venturi tube 3. Throat may foul up with pipe 
but handles same capacities. scale or dirt. 
4. Used when piping layout not 4. Pressure connections must be 

suitable for orifice. carefully made, 


VENTURI TUBE 
- Lowest unrecoverable head loss. 1. Highest original cost. 
Pressure connections are inte- 2. Highest installation costs. 
gral part of element. 3. Not recommend for steam. 
- Requires only short length of 4. Greatest weight and largest size 
straight pipe on inlet side. for given line size. 
. pent suited for measuring solids 


RN suspension. 
. Can be welded into line. 


ee os 


- = 


After consideration of the advantages and disadvantages 
of the various primary elements and tentative selection of 
a type, it is then necessary to insure that a practical choice 
has been made. One important consideration is selecting 
a meter size suitable for the particular primary element. 
Equally important is selecting a proper location for the 
primary element. A minimum length of straight pipe must 
be Provided, both preceding and following the primary ele- 
ment installation if accurate metering is to be obtained. 

€ curves shown in Figures 2 and 3 are an aid in these 
considerations. 
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Fig. 3 For accurate flow measurements, a minimum length of 
straight section ahead of primary element is required. 


An example of the use of these curves is as follows: 

Assume that the following conditions are required; 

(1) Steam flow of 70,000 lb/hr (W). 

(2) Pressure of 280 psi saturated. 

(3) Internal pipe diameter of 10.02 inches (D). 

(4) Anticipated use of 53” differential head meter (H,,). 
From Fig. 2: 

WwW 70,000 

Capacity factor (E) = ed BEE: neeenerieess 


— 120 


H, _3/ 58 or 
Sp. Vol.” “T5689 (19.02)? 

A capacity factor of 120 will give a diameter ratio of 
0.69 if used with an orifice or 0.57 if used with a flow nozzle 
or Venturi tube. A diameter ratio of 0.69 or 0.57 will then 
determine the minimum required length of straight section 
ahead of the primary element for any of the various piping 
layouts indicated in Figure 3. Following the primary ele- 
ment, a straight run of pipe approximately one-tenth of 
the length ahead should be provided but the length should 
never be less than 1 pipe diameter. 


Adequate lengths of straight pipe preceding the primary 
element are very important to accurate metering. It is ad- 
visable to insure that the proper lengths have been pro- 
vided when the piping system is laid out. Many times, 
however, it is necessary to use existing piping. In the ex- 
ample already mentioned, it was found that the orifice di- 
ameter ratio was 0.69 when using a 53” differential head 
meter. If the primary element is to follow two 90° ells or 
tube turns in different planes (Fig. 3) a minimum straight 
length of 30 pipe diameters would be required. Suppose, 
however, that only a 25 pipe diameter length is available, 
then several changes can be made. Under the same con- 
ditions, a flow nozzle has a diameter ratio of 0.57; there- 
fore, only a 24 pipe diameter length is required. So it is 
seen that one method is to use a flow nozzle instead of an 
orifice. Another solution is to increase the meter differen- 
tial to 120”. This gives a capacity factor (E) of 80 and an 
orifice diameter ratio of 0.59. This diameter ratio requires 
a 25 pipe diameter length of straight section ahead of the 
primary element. Thus a meter with a higher differential 
head may provide the solution. 


Three other changes can be made which would permit 
using the 25 pipe diameter length. The possibilities are: 
(1) installing straightening vanes; (2) increasing the in- 
ternal pipe diameter; or (3) reducing the flow. 
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Although a 53” differential head meter was used jp the 
example, the procedure given above applies to any head 
meter of any manufacture and to any of the three types 
of primary elements. The curves may be used to Solve 
metering problems for steam, water, gas, oil, or any fluid 
which can be measured by a head meter. 


In the case of gas or air flow it is necessary to convert the 
flow (which is usually in terms of cubic feet per unit time) 
into pounds per hour in order to use the curves. This is 
accomplished by using the equation W flow (cu ft per 
hr) xX specific weight of fluid (lb per cu ft at standard 
conditions). For liquid, gas, and air flow the capacity fac. 
tor equation becomes: 


E Ww where “¥”’ 
\ Mw i y D* 


of fluid (lb per cu ft at flowing conditions). 


specific weight 


Secondary Elements 

The secondary element is that portion of the fluid meter 
which translates the action of the fluid on the primary ele. 
ment into terms of rate of flow.. It may be either a me 
chanically-operated meter or a telemetering system. Per. 
sonal preference, first cost, and availability of standard 
components are considerations which affect the choice of 
systems. In high pressure power plants the tendency ig 
toward remote transmission since it avoids long rung of 
costly high pressure piping and keeps the control rooms 
free from the potential danger of high pressure steam and 
water. 


The two general types of secondary elements are: meters 
which have a mercury seal; and those that do not use mer- 
cury as a seal. Mercury-sealed meters may also be di- 
vided into two groups: those employing an inverted bell 
which rises on an increase in differential pressure; and 
those operated by movement of a float on mercury. Among 
the meters which have no mercury seal are included: a 
bellows-operated mechanism for wide range of differen- 
tials; a diaphragm mechanism for low pressures; a Dell 
or pair of bells sealed in oil for low pressure gases and air; 
and a force balance mechanism. 


Since the rate of flow varies as the square root of the 
differential pressure, some method for presenting flow on 
a uniformly-graduated chart or scale is usually provided. 
This is accomplished in several ways; by special linkage 
or cams; by withdrawing a parabolic displacer from a mer 
cury reservoir (Fig. 4a); or by using the unique “Ledoux 
Bell” which incorporates this displacer in the wall of the 
bell itself (Fig. 4b). 


Illustrated in Fig. 4c is the Plug and Sleeve (or Vari- 
able Area) Meter which is installed in the line like a valve 
and has no separate primary element. The flowing fluid 
lifts the piug to uncover ports in the side of the sleeve. 
Differential pressure remains constant across the variable 
area ports while the vertical position of the metering plug 
is directly proportional to the rate of flow. 


Application 

The choice of metering equipment depends on the ap 
plication of the meters, the flowing conditions, the fiuid 
velocity, and the degree of accuracy desired. Figure 5 
is a flow diagram of a typical power plant showing the 
steam generating unit, turbines, auxiliary equipment, steam 
and water lines, and a normal complement of flow meter 
ing equipment. 


1. Main line steam. Special alloy steel pipe would uh 
doubtedly be justified so the designer has probably selected 
the minimum possible pipe diameter in order to keep the 
cost as low as possible. The resulting small pipe diame 
ter gives an extremely high pipe line velocity. The maxi- 
mum differential across an orifice corresponding to the de- 
sired maximum rate of flow would be undesirably high, 80 
a flow nozzle would be first choice as a primary element. 
An additional factor affecting the choice is the fact that 
the high pressures dictate use of welded construction and 
an orifice cannot easily be welded into the line. 
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Fig. 4 These secondary elements present flow indications on 
uniformly-graduated charts or scales. 


Accurate measurement of main line steam is of para- 
mount importance, therefore the first choice of a secondary 
element would be a Ledoux Bell type of meter. Because of 
the special bell shape, this type is available only for speci- 
fied maximum differentials and if the velocity of the steam 
is too high to permit using the Ledoux Bell meter, the 
second choice would be a float on mercury. In our typi- 
cal power plant the main line steam flow meter would 
probably consist of a flow nozzle and a float on mercury 
with square root extracting linkage; transmitting to re- 
ceivers on both the boiler and turbine panels, one of which 
would be integrating. 


2. Reheat steam. In order to minimize the unrecover- 
able pressure drop which must be charged to the cost of 
metering and because of the relatively high pressures, this 
meter should be a Ledoux Bell meter with a flow nozzle 
for a primary element. It is necessary to minimize the 
unrecoverable pressure drop since a pressure reduction at 
this point is felt in loss of output from the low pressure 
turbine. 


3. Auriliary steam. This flow could be measured by a 
Ledoux Bell meter and a flow nozzle since the pressure is 
sufficiently high to warrant this type of installation. 


4. Station heating steam. The pressure at this take-off 
point is low enough to permit using an orifice in conjunc- 
tion with a Ledoux Bell meter. 


5. Main feed water. Since the pressure in the main 
feed water line is relatively high, the primary element 
could be a flow nozzle welded into the line or it might be 
an orifice of special design for high pressure service. The 
orifice would be preferred for measuring feed water con- 
taining appreciable quantities of scale-forming minerals 
since it would minimize trouble from scale formation. How- 
ever, the velocity in the line is low enough to permit the 
use of a Ledoux Bell meter as a secondary element. 


6. and 7. Superheater attem perator and reheat attempera- 
tor water. The pressure in these lines would also suggest 
the use of welded construction, thus a flow nozzle would 
be a logical choice as a primary element. These flow 
nozzles might be installed by the manufacturer in short 
sections of pipes with pressure connections installed as a 
part of the unit assembly. Once again the Ledoux Bell 
meter would be used as a secondary element. 


8. Make-up water. An orifice could be used as a primary 
element since the pressure is low enough to justify flanged 
Pipe construction. The secondary element would be a 
Ledoux Bell meter. 


9. Pump flow meters. These meters need only be in- 
dicating since a permanent record is not usually desired. 
The main Purpose of these meters is to provide pump pro- 
tection at low rates of flow by controlling a pump recir- 
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Fig. 5 Flow diagram of typical power plant. 


culation control system. If two or more pumps are op- 
erating simultaneously, an automatic control system may 
include provisions for maintaining these flows at equal 
amounts. The primary element would be an orifice if in- 
stalled on the suction side or a welded flow nozzle if placed 
on the discharge side. A bellows type meter might be con- 
sidered as a secondary element since it would have built- 
in overload seals for protection against surges which are 
experienced when the pumps are started. 

10. Air flow. It is seldom necessary to measure the 
amount of air supplied for combustion in terms of cubic 
feet or pounds, but a relative index of air flow is useful as 
a combustion guide. For this reason an air flow meter is 
incorporated as part of the main line steam flow meter. 
The secondary element is usually a diaphragm type of 
mechanism with linkage to adjust (after combustion tests) 
the maximum differential so that the air flow and steam 
flow pens will coincide at optimum combustion conditions. 
The primary element may be any fixed resistance in the 
air or combustion gas circulating system such as a tubular 
air heater, economizer, or superheater. If the boiler is of 
the divided pass type, totalizing air flow equipment utiliz- 
ing two or more measuring elements may be required. In 
some instances, it is necessary to provide an orifice seg- 
ment or Venturi shaped section in the forced draft duct as 
a primary element. 

11. Fuel flow. For gaseous fuels, an orifice and a low 
differential gas flow meter of the oil-sealed bell type is 
suggested. For oil, an Area Meter transmitter is recom- 
mended. In an oil recirculation system, it would be nec- 
essary to have two transmitters in conjunction with a re- 
ceiver arranged to subtract the return flow from the sup- 
ply flow. 

There are other flow measurements which could be con- 
sidered if a complete and accurate picture of the plant 
operation as a whole is desired. Included among these 
might be: condenser cooling water; condensate from the 
heating system; and steam to and condensate from the 
feed water heaters. However, the various flow measure- 
ments as discussed here are those which would normally 
be measured in a typical power plant. 
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HIS PAPER, the last in this series, describes re- 

cent advances in capacitance detectors for use 
with the capacitor transducer. It also discusses 
associated circuits for detecting engine knock, and 
equipment for indicating and recording engine pres- 
sure-time phenomena. A summary of all six papers 
of this series is included. 





Capacitance Detectors 

One of the first electronic systems for use with the ca- 
pacitance-type pressure transducer was the Link-Coupled 
Oscillator Detector.“ This equipment has extremely high 
sensitivity, moderate frequency response and excellent 
linearity, reproducibility and stability. Multichannel re- 
cording of engine pressure variables dictated the develop- 
ment of a smaller unit. The “Capacagage”, a unit better 
in many respects than the Oscillator-Detector circuit, was 
the outcome of this program. The Capacagage is approxi- 
mately one-eighth the size of the older circuit. 


Capacagage 

In its original form™ this circuit is used with any kind 
of capacitance transducer suitable to generate low-lag tim- 
ing marks, “ synchronizing pulses, tachometer pulses, and 
displacement signals. The small size and other desirable 
features of the basic circuit were recognized. Further 
developments resulted in the multichannel Capacagage 
shown in Figure 1. 


This figure shows a few applications of the capacitance 
transducer. The pressure transducer has already been de- 
scribed.” The displacement pickup consists of the same 
link coupled coil normally used with the pressure trans- 
ducer fitted with a capacitance plate. This pickup permits 
the measurement of any effects which can be converted to 
a small displacement. The fixed plate shown is brought 
into close proximity to the moving surface of the object 
under test. The Diesel injector shown makes use of the 
displacement indicator to show dynamic motion of the 
valve stem. The adjustable crank angle timing mark gen- 





This article concludes a series of six papers describing applica- 
tions and design of engine pressure indicating equipment. The 
first paper (July 1955) described typical applications of a 
“‘point-by-point,”” balanced-diaphragm indicator. The second 
(August) described applications of a capacitor-type. The third 
(September) described recent developments in balanced dia- 
phragm transducers. The fourth (October) described associated 
equipment for the balanced diaphragm transducer. The fifth 
(November) covered recent improvements in a capacitor type 
pressure transducer. 
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Fig. 1 Four-channel capacagage with typical capacitance transducers. 


erator, when mechanically connected to an engine, provides 
accurate reference marks in engine pressure and crank 
angle measurements. 


Basically, the Oscillator Detector is represented by a dis 
criminator circuit, Figure 2A, into which is coupled a sig- 
nal of constant amplitude and frequency. The values of 
L and C in the discriminator resonate the circuit at a fre 
quency in the neighborhood of the signal frequency, hence 
the detected output voltage from the discriminator will 
vary with capacitance as shown in Figure 2B. In practice, 
a part of the resonating capacitance C is the reflected 
capacitance of the transducer which is remotely coupled 
into the system by a low impedance coaxial cable. Thus 
any change in capacity at the transducer effects a cor 
responding change in C resulting in a similar change in 
output voltage. 


In the Capacagage, a fixed frequency oscillator supplies 
radio frequency power to the tuned circuit made up of the 
capacitor transducer and associated inductances. A low 
impedance coaxial cable is used to remotely couple the 0s 
cillator and transducer. The frequency of the oscillator 
is adjusted until it is near the resonant frequency of the 
tuned circuit. As the capacitance of the transducer changes 
(as from A to A' in Figure 2D) the local circulating cur 
rent I* will increase resulting in an increase of source cur 
rent I,. The I?R power loss in the tuned circuit then be 
comes larger, and since this power is delivered by the 0s 
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Fig. 2 — Basic circuits and output characteristics of link-coupled oscil- 
lator-detector and capacagage. 
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Fig. 3 — Capacagage schematic. 


cillator, the plate current of the oscillator tube will vary 
correspondingly. The plate current is monitored in the 
form of a voltage drop measured across the cathode re- 
sistor. A 40 ke low pass filter in this circuit prevents the 
carrier from appearing in the output. An adjustable d.c. 
bucking potential is also provided to cancel the steady state 
voltage drop and provide zero output voltage for zero pres- 
sure on the transducer. A complete circuit diagram of a 
single channel Capacagage is shown in Figure 3. A com- 
parison of the characteristics of the Oscillator Detector 
and the Capacagage are shown in Table I. 


Knock Detectors 


The phenomenon of knock is the subject of many engine 
investigations. Since a harsh ringing noise usually ac- 
companies knock, simply listening to the noise has over 
the years served as an adequate basis of knock rating. 
Knock is usually accompanied by a series of rapid pres- 
sure fluctuations in the combustion chamber gas near top 
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Fig. 4 — Block diagram and view of detonation indicator. 


dead center. Using a pressure indicator of sufficiently 
high frequency response, it is possible to detect these fluc- 
tuations by inspection of the pressure diagram trace. 


Two methods of improving the detectability of the knock 
pressure waves have been used: (1) observing the pressure- 
time diagram on a suitable cathode-ray oscillograph with 
greatly expanded scales and (2) observing the pressure 
wave acceleration on a suitable oscilloscope. The former 
method was used in studying pressure wave characteristics 
in the previous paper.” The latter method is used to de- 
tect the presence or absence of knock (determining border- 
line). A special detonation detector which doubly dif- 
ferentiates the input pressure wave and meets the require- 
ments of the second method is shown in Figure 4. The ca- 
pacitance transducer is coupled to a self contained Capaca- 
gage. The output is fed into a double differentiator of the 
resistance-capacitance type. A selector switch permits ob- 
servation on an oscilloscope of either the pressure diagram 
or the knock signal. The pressure signal is also coupled 
to an over driven amplifier which generates a pulse to 
brighten the trace during the knocking period. The bright- 
ening pulse is also used to initiate a sweep voltage which 
is fed to the oscilloscope to provide automatic sweep syn- 
chronization. A typical knock signal as viewed on the os- 
cilloscope is shown in Figure 5. 


Indicating and Recording Equipment 


The output signal of the equipment previously described 
in this paper may be fed into any suitable indicating or 
recording equipment. Galvanometer and cathode-ray os- 
cilloscope indicators have been used. Because of its in- 
herent advantages, the cathode-ray oscilloscope is now used 
almost exclusively in engine indicator work. Most phe- 
nomena are sufficiently repetitive to facilitate direct view- 
ing on the tube face. While commercially available os- 
cilloscopes have been generally adequate, there exists a 
need in road testing for a small, light weight oscilloscope. 
Figure 6 shows an experimental oscilloscope which evolved 
from a vehicular instrument development program. This 
unit operates from 6 V d.c. with a power consumption of 
only 54 watts. It is 5% inches high, 8 inches wide and 16 
inches long and weighs 20 pounds. All of the controls and 
connectors are recessed into the side, thereby lessening the 
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Fig. 5 — Oscillograph traces of output of detonation indicator. Upper 
Trace: non-knocking. Lower Trace: knocking. 


possibility of bumping the knobs and changing the set- 
tings. The only controls located on the front panel are 
the recessed horizontal and vertical beam positioning po- 
tentiometers. A latching mechanism on the 3 inch scope 
tube housing permits tilting the tube to an angle of 30 
with respect to the base. Normally the tilting device is 
not required because of scope portability. In developing 
the unit, special attention was given to the design of the 
sweep generating unit. When operating from the exter- 
nal trigger, the sweep length is held constant from about 
3 to 45 cycles per second.” This is desirable and often 
necessary when an engine must be operated throughout its 
normal speed range to obtain the required data. 


When transients are to be studied or a report picture is 
desired, a permanent record is necessary. Depending upon 
the application, the following recording methods have been 
used: 

1. Timed exposures (single frame). 

2. Mechanically or electronically synchronized exposures. 

3. Continuously exposed moving film. 


Methods 1 and 2 are usually applicable only to highly 
repetitive phenomena. For a timed exposure the cathode- 
ray oscillograph is adjusted to “stop” the signal. A camera 
is set up to take the picture and its shutter set to equal 
or slightly exceed the time for one sweep. This method 
practically always results in two incomplete traces, the 
last part of one and the first part of the next. Synchro- 
nized exposures eliminate this shortcoming. 


Two mechanical means have been employed to obtain 
synchronized exposures. In one highly successful method, 
the sweep is developed by having the film carrier directly 
coupled to the engine. The shutter is tripped for one com- 
plete cycle by breaker contacts. The second mechanical 
method involves using the same breaker contacts to con- 
trol a beam unblanking voltage applied to a cathode-ray 
oscilloscope being viewed by an open shutter camera. Both 
of these methods become inadequate at higher engine 
speeds and a completely electronic system is necessary. 


The slave camera, Figure 7A, operates electronically and 
photographs, using an open shutter camera, any signal “ex- 
posed” on the face of a “slave” oscilloscope tube which has 
its plates in parallel with a viewing “master”. In normal 
operation the time period of camera operation is determined 
by the flyback voltage pulses of the master-scope X-axis 
trace; one pulse initiating the period, the next ending it. 
This results in a completely synchronized photograph of 
one, and only one, sweep of the cathode-ray beam. An au- 
tomatic numbering and dating system has been provided 
for later negative identification. Figure 7B shows a typical 
photograph obtained using this equipment. This unit has 
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Fig. 6 — A portable, lightweight, 6v d-c oscilloscope. 
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Fig. 7 — A slave oscilloscope installation and typical photograph. 


been successfully used for a number of years and when 
designed was rather unique; however, comparable com 
mercial equipment is now available. 


SUMMARY 


The authors have shown in this series of papers the 
following: 


The Balanced Diaphragm Indicator provides highly ac 
curate point-by-point quantitative data and can be used oD 
a large variety of engine pressure measurement problems. 
Careful design and construction of the transducer results 
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in a reproducible, nearly trouble-free device. The elec- 
tronic circuits operating with the transducer prevent con- 
tact burning, provide for negligible delay, and can present 
data remotely with a high degree of accuracy. 


The Capacitor Pressure Indicator provides instantaneous 
pressure-time information nearly insensitive to spurious 
effects such as vibration, temperature, etc. In many cases 
this indicator may be used in place of the highly accurate 
palanced diaphragm transducer. The auxiliary electronic 
equipment has been refined and reduced in size, retaining 
nearly the same characteristics as in earlier models. Also 
additional electronic instruments for use with the capaci- 
tor transducer have been developed to increase the utility 
and ease with which data may be obtained. 


TABLE | 
ISTICS OF THE LINK-COUPLED OSCILLATOR-DETECTOR 
CHARACTER AND CAPACAGAGE 


LCOD CAPACAGAGE 
. Warm-up time 10 min. 10 min. 
y Zero drift after 10 3% /hr.© 02% /hr.™ 
inute warm-up 
3. Output impedance 5,000 ohms 4,000 ohms a.c. ©? 
40,000 ohms d.c. 
4, Maximum output 10 volts 3 volts 
5. Effect of line voltage 4% /volt 023% /volt 
6, Frequency response (flat) 10 ke 20 kc 
7, Ambient temperature drift 22% /°F 25% /°F 
8. Reproducibility + 3% + .52% 
9. Sensitivity 50 V upf 38 V/uptd 
+ .91® + 0.4% max.® 


10. Linearity (output signal 
vs. Capacity change) 
@Per cent maximum useful output. 
@Qutput impedance is a function of d.c. level control “AC” is with 
control at minimum position. “DC” is with control at nominal 
position. 
®Measured with an oscilloscope with a maximum readability of + 0.3% 
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Figure 9, page 500 in the November issue, was inserted upside-down. 
Above is the correct placement showing detonation pressure waves de- 
picted simultaneously by Model 800 transducer (top), a catenary strain 
gage transducer with identical sensitivity (center), and a microphone 
(bottom) subjected to airborne sounds. 


INTRODUCING THE AUTHORS of the series of articles on Engine 
Pressure Indicators which are based on research studies and 
development work in the Research Laboratories Division of the 
General Motors Corporation at Detroit. The first of the six-part 
series was published in Volume 2, 1955, July, payes 247-250 
and concluded in this issue. 
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“INSTRUMENTATION AND THE UNIVERSITY” was the title of first ISA Conference held 
in Pittsburgh October 16-18, 1945; a joint project with Carnegie Institute of Technology. 


History of ISA - Part 3 


by S. D. Ross 


10R TO PLANS for the first organization meeting, the 
Pittsburgh group had started working on their own local 
instrument conference and exhibit. The dates set were Sep- 
tember 17-21, 1945, and the place selected was the William 
Penn Hotel in Pittsburgh. As the national movement de- 
veloped, the Pittsburgh group graciously offered to turn the 
exhibit over to a national organization when the national 
felt ready to handle it. 


Because of the transportation ban in 1945, due to the U. S. 
defense program, the proposed 1945 show had to be can- 
celled. Groundwork laid by the Pittsburgh group, however, 
helped the new ISA a great deal when it did proceed with 
its first conference and exhibit the following year. 


On October 16, 17, and 18, 1945, ISA participated in its 
first conference as a national society. This was held in 
Pittsburgh as a joint project with Carnegie Institute of 
Technology under the title “Instrumentation and the Uni- 
versity”. Attendance was around 175, including many prom- 
inent men from all over the United States (see group 
photograph). 


Following the third organization meeting of April 28, 
1945, the first official ISA meeting took place in Pitts- 
burgh on October 19 and 20, 1945. This was arranged to 
follow the ISA-CIT conference which was attended by 
most of the ISA delegates from different sections.* 


The meeting was called to order by President Pro Tem 
Albert F. Sperry, who called on the various committee 
chairmen to report on their activities to date. Consider- 
able time was spent discussing certain articles in the pro- 
posed Constitution, the subject of dues, publications, and 
the scheduled Instrument Exhibit for 1946. M. H. White 
(Philadelphia), chairman of the Constitution Committee, 
reported at length on member grades, as well as the man- 
ner of election of officers. It was decided that a Nomi- 
nating Committee would furnish a list of nominees to be 
obtained from the various sections and that the election 
be made by the Board of Directors. 





an delegates, and the Sections they represented were as follows: 
<aieage (Wm. E. Mahaffay, delegate, H. E. Ferguson, alternate) ; 
harleston (R. D. Webb) ; Detroit (H. H. Barnum) : Indianapolis (Mor- 
ris Underwood); Kalamazoo (Wade Allen); Muscle Shoals ( Philip 
Ewald); New Jersey (R. F. Roberts); New York (C. O. Fairchild, 
Srlceate, C. Kayan, alternate); Northern Indiana (E. Bainbridge) : 
pailadelphia (M. H. White, delegate, J. Johnston, alternate); Pitts- 
rgh (A. E. Shafer, delegate, R. J. S. Pigott, alternate); St. Louis 
\ H. Munch) ; Washington (W. A. Wildhack, delegate, R C. Darnell, 
qiternate) ; Wyandotte (W. G. Baker). Guests present were: A. L. 
perry, R. R. Proctor, Earl C. Rieger, D. Dickey, J. Steven, C. Holz, 


*.S. Exline, W. R. Gray, M. F. Behar, R. Rimbach, L. M. Susany. 
isting local societies not able to have representation at this meeting 
were: Baltimore, Cleveland, Gulf Coast, Kansas City and Tennessee. 


December 1955 


At this meeting the Constitution was approved and the 
Executive Secretary was instructed to send copies to the 
various Sections for ratification. This action was to be 
followed by a compilation of by-laws by the Constitution 
Committee. 


The Exhibit Committee, under Paul G. Exline (Pitts- 
burgh), reported that the Exhibit and Conference would 
be held September 16 to 20, 1946 in Pittsburgh. 130 
booths were to be provided, with 92 of them already re- 
served by 62 manufacturers. The committee’s suggestion 
that the event be publicized as “Future Types and Uses 
of Instruments” was subsequently revised to “Instrumen- 
tation for Tomorrow”. 


Finance Committee Chairman H. E. Ferguson (Chicago) 
raised the question of dues, sustaining memberships, man- 
ufacturers’ contributions, and other forms of income which 
must be necessarily settled before any budget could be 
planned. Discussion of member grades and classifica- 
tions brought the following action: Member — $10.00, 
Associate Member — $5.00, Student Member — $2.00. It 
was further agreed that the Executive Secretary would 
bill the membership for dues, and upon collection would 
transmit 50 per cent to the Sections claiming the members. 


Membership Committee Chairman C. O. Fairchild (New 
York) reported on the need for a growing membership. 
He reported that there were 1411 members in 18 Sections 
to date, that St. Louis had now joined, and that two new 
Sections were in formation at Kalamazoo and Muscle 
Shoals. 


Nominating Committee Chairman R. D. Webb (Charles- 
ton) reported that he would contact each Section for sug- 
gestions of officer candidates and would work out a pro- 
cedure for consolidating this information and arrange- 
ments for election by the Board of Directors. Program 
Committee Chairman R. C. Darnell (Washington) and 
Publication Committee Chairman W. A. Wildhack (Wash- 
ington) reported on the work of their respective commit- 
tees. 


Sub-Committee Chairman Philip Ewald (Muscle Shoals) 
submitted several designs for an ISA insignia suitable 
for a lapel pin or for use on stationery, but stated that 
further work had to be done before a decision could be 
reached. 


PHOTO CREDIT: Photo of the third organizational meeting, page 505, 
Vol. 2, November 1955, and the photo above by courtesy of Richard 
Rimbach, first ISA Secretary and publisher, Instruments G Automation. 
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At the invitation of H. H. Barnum (Detroit) the time 
and place of the next meeting of the delegates was set 
for Detroit in the Spring of 1946. 


New Constitution For Ratification 


The Executive Secretary sent out copies of the new Con- 
stitution for ratification to the various local Sections that 
participated in the national organizational meetings. Up 
to December 19, 1945, the following had approved it: Pitts- 
burgh, Charleston, Philadelphia, Washington, St. Louis, 
Tennessee, and New York. 


As of January 1, 1946, the known existing organized in- 
strument groups in the country were as follows: 
City State Name 


Atlanta Georgia Georgia Society for Measurement 


and Control 


Baltimore Maryland Baltimore Industrial Instrumenta- 
tion Society 

Charleston West Virginia Charleston Section, I.S.A. 

Chicago Illinois Chicago Section, I1.S.A. 

Cleveland Ohio Cleveland Instrumentation Society 

Detroit Michigan Instrument Society of Detroit 

Florence Alabama Muscle Shoals Instrument Society 

Fort Worth Texas Fort Worth Electronics Club 

Gulf Coast (Texas) Gulf Coast Section, I.S.A. 

Hartford Connecticut Hartford Society for Measurement 
and Control 

Indianapolis Indiana Indianapolis Section, I.S.A. 

Kansas City Missouri KC Industrial Instrumentation 
Society 

Los Angeles California California Instrument Society 

Newark New Jersey Society for Measurement and 


Control 


New Orleans Louisiana New Orleans Instrument Society 

New York New York New York Society for Measurement 
and Control 

N. Indiana Northern Indiana Section, I.S.A. 

Philadelphia Pennsylvania Philadelphia Section, I.S.A. 

Pittsburgh Pennsylvania Pittsburgh Section, I.S.A. 

St. Louis Missouri St. Louis Society for Instrumenta- 
tion 

Sarnia Ontario, Canada Sarnia Instrument Association 

Southwest Texas South Texas Instrument Society 

Kingsport Tennessee Tennessee Section, I.S.A. 

Toronto Canada Ontario Section, LS.A. 

Washington D.C. Washington Section, I.S.A. 

Whiting Indiana Whiting Instrument Men’s Guild 

Wyandotte Michigan Instrument Society of Wayne County 


On January 10, 1946, the tenth local Section of ISA rati- 
fied the national Constitution and thereby made the for- 
mation of ISA official. This was in accordance with the 
agreement set up at the beginning of the organizational 
activities. As of February 15, 1947, there were 26 Sec- 
tions, the newest being Eastern New York, Central In- 
diana, and Aruba (Netherlands, West Indies). In ad- 
dition, Cincinnati, Louisville, and South Bend had made 
applications for membership. 


“Spring Meeting” in 1946 


A special meeting, called the “Spring Meeting” was 
held in Detroit at the Rackham Memorial on April 4, 5 
and 6, 1946, with the Wayne County and the Detroit Sec- 
tions acting as hosts. On April 4, technical papers were 
presented and a dinner was held in the evening. The fol- 
lowing two days were devoted to a meeting of the Board 
of Directors of the national organization.* This was its 
first official meeting as such. 


The secretary reported ratification dates of the ISA con- 
stitution by the following Sections: 


Pittsburgh —Oct. 22, 1945 New York —Dec. 19, 1945 
Charleston —Nov. 12, 1945 Wayne County —Jan. 4, 1946 
California —Dec. 11, 1945 Chicago —Jan. 7, 1946 
Philadelphia —Dec. 12, 1945 Ontario —Jan. 17, 1946 
Washington —Dec. 12, 1945 No. Indiana —Feb. 15, 1946 
St. Louis —Dec. 18, 1945 Cleveland —Feb. 27, 1946 
Tennessee —Dec. 19, 1945 Cumberland —organized under 


the Constitution 
Mar. 14, 1946 


*The directors present and the number of members represented from 
each Section were: Charleston (102—R. O. Webb); California (125 
W. B. Warren); Chicago (216—R. R. Proctor, Alternate W. E. Mahaf- 
fay); Detroit (66—-H. H. Barnum); Kansas City (36—0O. L. Boutros) ; 
New Jersey (100—-H. F. Moore, Alternate R. F. Roberts); New York 
(134—C. O. Fairchild, Alternate C. F. Kayan); Ontario (60—W. S. 
Mills) ; Philadelphia (191—-M. H. White, Alternate E. J. Grace); Pitts- 
burgh (158—-A. H. Shafer, Alternate P. G. Exline); St. Louis (62 
W. E. Boyle); Tennessee (36—G. L. Moorhouse); Washington (209 
W. A. Wildhack); Wayne County (64—W. G. Baker). The following 
guests were also present: Wade Allen (Kalamazoo), Ray Ascher 
(Detroit), R. R. Batcher (New York), A. L. Chaplin (Newark), M. L. 
Cleaton (Cleveland), D. S. Dickey (Chicago), H. E. Ferguson (Chicago), 
D. E, Haines (Chicago), G. Huff (Wayne County), J. MacPherson 
(Wayne County), C. E. Mason (New York), J. B. McMahon (Chicago), 
Earl Rieger (Chicago). 
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The Constitution Committee (M. H. White) reported de. 
sired changes which were passed by the Directors, includ. 
ing: 

(1) Treasurer can succecd himself. 

(2) Each Section to elect one member to the Board, 

(3) Standing and Special Committees to be appointed. 

(4) “Recommended Practices Committee” to be name instead 

“Recommended Standards Committee’’. of 

(5) Executive Committee to assign all committee duties wit 

of Directors. 

(6) Three member Advisory Committee to be set up. 

(7) All committees to be appointed for calendar year, 

(8) Election of officers to be at Annual Meeting of Board of Diree. 

tors. 


h approval 


The Finance Committee (H. E. Ferguson, Chairman) yp. 
ported receipts since April, 1945, of $2,217.18 (dues) with 
disbursements of $1,321.06. Included in the latter were 
secretarial expense and printing. Mr. Rimbach had given 
of his time and office facilities without charge. An jp. 
strument show as a means of raising money was recom. 
mended strongly. 


The Exhibit Committee (P. G. Exline, Chairman) re. 
ported 48 booths reserved by 31 companies amounting to 
$5,760.00. 40 more booths were reported reserved by 
37 other companies, an estimated additional income of 
$5,696.00. 


Sub-committees were voted to be set up under the Ree. 
ommended Practice Committee to develop codes on “Color 
Coding Thermocouple Manual” and “Lead Wire Installa. 
tion”, “Flow Symbols, Tables of Liquid Column Conver. 
sions and Corrections”, “Conversion Tables for Gravity 
and Density”, “Flow Meter Installation and Piping”. 


The Publication Committee (W. A. Wildhack, Chair. 
man) read resolutions as follows: to publish a “News Bul- 
letin”; to start preparations for a regular magazine to 
be called the ISA Journal and begin publishing it in Sep- 
tember 1946; to solicit advertising for new journal; and to 
publicize these plans. None of these were adopted. 


The meeting adjourned at 11 P.M. and was reconvened 
at 10 A.M. the next day, April 6. A motion was passed 
that Instruments Publishing Company be asked to insert 
a mast head for ISA use on the news page of Instruments 
magazine. New Orleans and Cumberland Sections were 
accepted as charter members. The meeting was adjourned 
at 12:30 P.M. 


A mast head for the Society page in Instruments mag- 
azine was later prepared by W. E. Mahaffay (Chicago 
Section) of the ISA Publications Committee. It was de- 
signed by T. H. Koeber, commercial artist with the Inter- 
national Harvester Company, and consisted of the words 
“Instrument Society of America” one above the other on 
the right-hand side of the paper, using a lower case i 
with a large dot. 


Executive Committee and Board Meeting 


On August 23, 1946, the Executive Committee and the 
Board of Directors met at the Hotel Belvedere, Baltimore, 
Maryland at 2:00 P.M. The following societies and the 
men representing them were as follows: Philip Ewald 
(Muscle Shoals); B. M. Dewey (Baltimore); R. D. Webb 
(Charleston); A. F. Sperry, H. C. Frost (Chicago); H. F. 
Moore (New Jersey); C. O. Fairchild, Carl Kayan (New 
York); E. J. Grace, M. H. White (Philadelphia); R. Rim- 
bach, A. H. Shafer, M. F. Behar (Pittsburgh); R. H. Muneh 
(St. Louis); W. A. Wildhack, D. F. Windenburg (Wash- 
ington). Guest present: Nelson Gildersleeve, (Schenee- 
tady). 


The Secretary reported that 12 groups had sent in their 
membership lists and that there was a total paid member- 
ship of 1075 (884 members, 190 associates, and 1 student). 
The Secretary announced that all of the sections had ap- 
proved plans for holding a meeting in Chicago in Septem- 
ber, 1947 and arrangements were being made for the use 
of the Stevens Hotel. An investigation was to be made 
immediately as to the possibility of holding the 1948 meet 
ing in Philadelphia, Washington, New York, or New Jer- 
sey. The Educational Committee was requested to make 
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ses of all courses such as the Texas A & M Meter 
School for possible promotion of similar activities by the 
Society. 

The Chicago Section had prepared a souvenir program 
announcing the 1947 show in Chicago but the idea had to 
be abandoned because of a widespread printers’ strike. 
The Instruments Publishing Company offered to print all 

rs given at this meeting and to retain the type for 

ssible reprints by the Publications Committee; the offer 

was accepted. It was thought that these could make up 
Transactions for membership distribution. 


The constitutional amendments submitted to the Sec- 
tions were reported approved by approximately 97%, so 
far. The Committee was instructed to prepare the neces- 
sary modifications in the by-laws to conform with these 
revisions and be ready for the next directors meeting. 

Mr. Shafer reported for the Pittsburgh Section on the 
budget for the September 1946 Exhibit and Conference. 
There was an assumed income of $14,171.00 and an esti- 
mated maximum expense of $7,600.00. The accountant re- 
ported an approximate balance in the treasury of $3,000.00. 
The Nominating Committee was reported to be prepar- 
ing its list of nominees and to have them ready for the 
Board of Directors meeting at 2:00 P.M. Sunday, Septem- 


ber 15. 


“Instrumentation for Tomorrow’? Announced 


An announcement appeared in Instruments magazine 
on “Instrumentation for Tomorrow” Conference and Ex- 
hibit to be held at the Wm. Penn Hotel in Pittsburgh, Sep- 
tember 16 through 20. This was in the form of an invi- 
tation and urged early hotel reservations because all esti- 
mates indicated an out-of-town attendance of about twice 
the number of people that the Pittsburgh hotels could 
-eccommodate. At the time of the announcement, 121 exhibit 
booths had been reserved by 97 exhibitors and the Pro- 
gram Committee announced that there would be upwards 
of 29 speakers in about 15 sessions. 


The Instruments and Regulators Division of the A.S.M.E. 
was working jointly with the ISA, providing speakers for 
three sessions. The Physical Society of Pittsburgh also 
announced a special meeting for Thursday evening of the 
show week on the subject “Instrumentation in Atomic 
Energy”, to which all ISA people were invited. Three 
sources on Industrial Instruments, Electrical Measure- 
ments, and Gaging, consisting of four sessions of 2% 
hours each, were being arranged by Dr. B. R. Teare at 
Carnegie Tech. 


At about this time, as more and more interest was 
aroused in the national Society, the need for an emblem 
naturally came to proud members’ minds. In an effort 
to crystallize thinking on this matter, P. Ewald, chairman 
of the Emblem Committee, published an article* in Au- 
gust 1946 Instruments magazine, p. 491. He described and 
illustrated some 27 suggested designs, but a design differ- 
ent from any of these was finally adopted, as covered 
later in this history. 


September 46 Board Meeting 


On September 15, 1946, the day before the opening of 
the “Instrumentation for Tomorrow” Conference and Ex- 
hibit, the Executive Committee and the Board of Directors 
of ISA met in joint session at 2:00 P.M. in the Adonis 
Room, William Penn Hotel in Pittsburgh. Section rep- 
resentation was: R. D. Webb (75 — Charleston); E. G. 
Rieger (185 — Chicago); A. H. Shafer, proxy (21 — Cum- 
berland); H. H. Barnum (54 — Detroit); R. L. Nicols (19 
— Gulf Coast); Harry Moore (116 — New Jersey); C. 0. 
Fairchild (113 — New York); N. L. Isenhour (30 — Oak 
Ridge); M. H. White (195 — Philadelphia); A. H. Shafer 
(131 Pittsburgh); W. E. Boyle (53 — St. Louis); W. S. 
Mills (65 — Toronto); W. A. Wildhack (100 — Washing- 
ton); W. G. Baker (30 — Wayne County). One vote was 
allowed for each member. 


History ae Tiginal article is included in final published version of ISA 
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Four local societies met the qualifications as Charter 
Sections and were admitted to national membership, name- 
ly: Oak Ridge, Gulf Coast, Detroit, and Southern Michi- 
gan Instrument Society. A. H. Shafer reported an ex- 
pected profit of $7000.00 at the 1946 Exhibit. An election 
for officers was held with following results: President, 
C. O. Fairchild; Vice-Presidents, C. F. Kayan, H. H. Bar- 
num, R. H. Munch, and J. B. McMahon; Secretary, R. Rim- 
bach; and Treasurer, H. E. Ferguson. 


M. H. White reported for the Constitution Committee 
certain clarifications in wording, which were accepted. 
A. F. Sperry was unanimously elected past President to 
serve as a member of the Executive Committee for the 
next year. The Executive Committee was asked to extend 
invitations to Philadelphia, New York and Washington in 
the order named, to hold a 1948 convention, Chicago having 
been selected for 1947. 


W. F. Boyle reported for the Sub-Committee on Color 
Codes under the Recommended Practices Committee and it 
was voted to have their findings printed and distributed 
to the members. 


With regard to the publication of technical papers given 
at the September conference, it was agreed to accept the 
offer of Instruments magazine to print these papers as re- 
quested by the Publications Committee. The Publications 
Committee again suggested that an ISA Bulletin be au- 
thorized. Action was taken by the Board to authorize the 
Executive Committee, in collaboration with the Publica- 
tions Committee to negotiate with Instruments magazine 
and try to set up a section in the publication, with suitable 
note on the magazine cover, as a temporary means of pro- 
viding a journal for ISA. It was decided that a copy of the 
magazine be included with every ISA membership. It was 
further moved that the Executive Committee appoint an 
editor to edit this section in Instruments magazine, and 
compensate him accordingly. Further investigation was 
to be made toward the goal of providing our own publi- 
cation. 


First Big Show a Howling Sucess 


The first truly national instrument conference and show 
of ISA in Pittsburgh, September 16-20, 1946 turned out 
to be bigger and better than most ISA members. expected. 
Starting out as a local venture by Pittsburgh’s “Ameri- 
can Society for Measurement and Control’, it drew close 
to 5,000 people and comments from all quarters indicated 
that it was an outstanding success, thanks to the devoted 
efforts of the local group. 


There were 32 technical sessions with a total of 66 papers 
— combining the efforts of ISA, ASME, the Physical So- 
ciety, and Naval Ordnance. Numerous committee meet- 
ings were held and programs were set up for the coming 
year.’ 


At the close of the “Instrumentation for Tomorrow” 
meeting in Pittsburgh, the participating exhibitors formed 
what is now known as the “Exhibitors Advisory Commit- 
tee”. This committee consists of 12 members and is to 
meet for the purpose of advising the Exhibitor Manager. 


In accordance with action by the Board of Directors at 
the September meeting, an arrangement was made with 
the Instruments Publishing Company to set aside space 
in Instruments magazine for a section to be known as the 
“Journal of the Instrument Society of America.” R. R. 
(Bob) Proctor was selected as editor and the Society now 
had the beginning of a journal. For a start, its contents 
were to be mainly news with other features added. Vol- 
ume 1, Number 1 appeared in the October 1946 issue of 
Instruments magazine.* 


(To be continued in January issue.) 


1A copy of the complete program for this meeting, as it appeared in 
Sept. 1946 Instruments, will be included as Appendix VII in the final 
published version of the ISA History. 


2A copy of this is to be included as Appendix VIII in the final pub- 
lished version of the ISA History. 
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The Dew Point Story 


by Paul M. Hankison* 





T LUNCH, the other day, I was talking with a 

Maintenance Foreman in one of our customers’ 
plants. We were discussing compressed air operation 
and maintenance. My friend stated that he some- 
times had difficulty in using the terms “dew point” 
and “relative humidity.” Knowing that both terms 
were related to water vapor in compressed air he, 
nevertheless, had trouble keeping the meanings 
straight between them. 


Asking me if I could explain these terms to him, 
he said that it had been some time since he had 
studied physics and that a “non-technical” explana- 
| tion would be most helpful. 


Having encountered this problem before I pro- 
ceeded to explain these two terms to him using a 
sponge to tell the story. By the “dawn-is-breaking” 
expression on his face when I finished my story, I 
knew I had really gotten through to him. 


My friend was quite pleased and admitted he had 
| been using the terms “relative humidity” and “dew 
point” without a full concept of their meanings. He 
also pointed out that if I could tell the same story to 
other users of compressed air in the same manner I 
had told it to him, it would probably clear up ques- 
tions that they themselves might have had at one 
time or another. 


For this reason I have written what I entitle “The 
Dew Point Story.” 





Think of air entering the compressor intake as a sponge 
containing a certain amount of water — but not as much as 
it can hold. As we compress air, we put pressure on it; this 
is illustrated by squeezing the sponge in your hand. As the 
pressure on the sponge increases, it reaches a point where 
any additional increase in pressure will result in forcing 
water out of the sponge. This is the point of saturation, or 
in compressed air, the point of 100% relative humidity. If 
we start with a sponge that has half as much water as it 
can hold, and we squeeze it to half its original size, the 
sponge is holding the maximum amount of water it can 
hold at that pressure. If we put more pressure on it, water 
will be precipitated from the sponge. 


The same thing happens in compressed air. If we start 
with air that has half as much water vapor in it as it can 
hold, and we double the pressure, it will then contain all 
the water it can hold at that pressure. If we continue to 
increase the pressure, excess water will be precipitated as 
liquid. This is the reason (assuming that the temperature 
does not increase to any great degree) water is actually 
squeezed out of the air during the compression process. 





*President, Hankison Corporation, Pittsburgh, Pa., Mr. Hankison is a 
member of the Executive Committee, Pittsburgh Section, Instrument 
Society of America. 


556 





ISA JOURNA, 
VOL. 2 NO. 12 
DECEMBER 1955 















TEMPERATURE — DEGREES FAHRENHEIT 
SBSSSzaeesBsEss 
0.0 
01 
1000 Ibs. 
3 a 500 Ibs. 
cS. 
S 4 250 ibs. 2 
CO 05 200 Ibs. 8 
be | 
z 06 150 Ibs. z 
= oO a 
“ 125 Ibs. c 
c 08 = 
" 09 100 Ibs. | 
= 10 3 
80 lbs. © 

ot z 
Se 3 
Qa 12 v 
c 13 60 lbs. 
— vw 
w 14 2 
. = > 
c m 
e 16 
> Z 
—~ 7 40 lbs. & 
oO z 
> «18 
x 


19 


.20 
21 


o 
> 
+ ad 


"Sql 02 











This chart can be used to measure the water vapor content of 
plant compressed air systems. Use the following method: 


Pr. Follow curve that matches your pressure to where it intersects 
line representing your compressed air temperature. 

2. Drop straight down and determine total water vapor content 
of the air at bottom of chart. 

3. Follow same pressure curve to where it intersects your cool- 
ing water temp. 

4. Drop down and determine amount of water vapor the aif 
can hold at this temperature. 

5. Subtract the value found in step 4 from the value of step 2 
and multiply by 480. This is the amount of water vapor 


condensed out of your system during an 8 hour shift, using ( 


a condensing-type filter. 

6. Follow same pressure line up to ambient room temperature 
and determine the corresponding water vapor content. 

7. Divide value in step 4 by value in step 6. The result is the 
Relative Humidity after condensing. Dew point is about 2 
or 3 degrees above cooling water temperature from step 3. 
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After being dried 
and filtered the air 
is of a quality that 
can be used by 
delicate controls. 








FILTER CARTRIDGE 


A cross section of 
a typical filter 
cartridge. Cotton 
flannel encompass- 
ing a wire mesh 
form. 
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CONDENSATE 
CHAMBER 


This chamber re- 

ceives moisture ~ 
from the condens- | 
ing section priorto | — 
being discharged 
from the unit. 
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CONDENSING SECTION 


A large heat ex- 
change area is 
made possible 
by hairpin bends 
of copper tubing 
through which a 
coolant is circu- 
( lated. 
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AIR INLET 


! 
A contaminated air 
flow enters from 
the air supply 
lines. 











Above is an example of a condensing-type filter which is used 
to remove moisture and contaminant particles from compressed 
air lines. The condensing operation made possible by the cool- 
ing water flow, reduces the dew point of the air flow through 
the unit. Once this dew point is lowered, further condensation 
throughout the plant compressed air system is eliminated. 


To further illustrate, consider a typical plant situation. 
If we carry the theoretical sponge in our hand and hold the 
Same pressure on it, we can take it from one end of our 
plant to the other and it will still contain the same amount 
of water, and still be in a saturated condition. The same 
result holds true with compressed air. If we transmit the 
air in compressed air lines at constant pressure, from 
one end of our plant to the other, it still contains as much 
water vapor as it can hold, so it remains saturated. Sup- 
pose that, when we get to the other end of the plant with 
our saturated sponge, we place it on a table. We have re- 
duced the pressure, but the sponge still contains the same 
amount of water it had before; however, since its pressure 
has been reduced, it can now hold more water, therefore, its 
Percentage of saturation has been reduced. Compare this 
to compressed air. As the air goes through the plant at 
high pressure, it remains saturated; however, as it passes 
through a reducing valve its pressure is reduced, and at the 
lower pressure it can hold more moisture, therefore, it has 
4 reduced relative humidity. 


What has been happening to the dew point during this 
Process? Dew point is usually considered as a tempera- 
ture function, but we can explain dew point by again using 


December 1955 





CONTROLS 
CONDENSATION 
OCCURS HERE 











REDUCING VALVE 
am TEMP. WO"F 

RELATIVE HUMIDITY 100%, 
CONDENSATION OCCURS HERE 







ae TEMP WN LINES 125°F J 
CONDENSATION IN LINES 


















° CONTROLS —— 
NO CONDENSATION 
RECEIVER CONDENSING aT THIS PONT) 
TEMP. 150°F FILTERS 
an TEMP. 6O"F inmen ad ‘ 
HUMIDITY 52.4 
ALL CONDENSATION 


TAKES PLACE HERE) 
d ~ PROCESS FLOW 








an TEMP wm umes 
WET BULB 60°F 








00 
ORY BULB 75°.80°F 





Two compressed air systems are described above to show the 
operational use of condensing-filter units. Diagram A depicts 
occurrences of condensation due to temperature lowering as the 
compressed air flows through the system. Diagram B, with a 
condensing-type filter installation, immediately lowers the dew 
point of the compressed air and causes a large amount of water 
vapor to be condensed at this point. This eliminates further 
condensation and safeguards control operation. 


the sponge. In this explanation, however, we will tempor- 
arily disregard the effect of pressure. 


Dew point can be defined in general terms as that tem- 
perature to which air, containing a certain amount of water 
vapor, must be reduced to cause it to reach a state of 
saturation. Again let us use the sponge analogy — except 
that, squeezing the sponge in this case represents reducing 
the air temperature rather than its volume. Let us start 
with a sponge that is completely saturated with water. As 
we squeeze the sponge, we cause water to drip out of it. 
The harder we squeeze the sponge, the more water drips 
out, and this corresponds to the condensation process which 
occurs when we reduce temperature in compressed air. 
Suppose we started with our sponge at a condition that 
represented saturated compressed air at a certain tempera- 
ture. Let’s squeeze the sponge to the point where its water 
content would correspond to a temperature of 50°F. in our 
volume of compressed air. Under these conditions, we 
know that, if we continue to squeeze the sponge, more water 
will drop out. The same applies to compressed air. As we 
continue to reduce its temperature, additional water will be 
condensed out. Suppose now, we release some of the pres- 
sure we have applied to the sponge. From observation, it 
appears that nothing happens; however, we know that in 
order to cause more water to leave the sponge, we must 
squeeze it harder than we did before. The same applies to 
compressed air. As we reduce its temperature to 50°F., its 
dew point is 50°F. Now, if we allowed this air to warm 
above 50°F., its dew point remains at 50°F., and before 
additional water can be precipitated or condensed out of 
the air, its temperature must be reduced below 50°F. 


Let us examine a compression-expansion cycle in 
the light of this concept. Say we start with air at atmos- 
pheric pressure and a relative humidity of 25%. As we 
compress the air, its volume will be reduced by one-half 
each time we double its pressure, assuming the temperature 
remains the same. Actually, it doesn’t. As the pressure in- 
creases from atmosphere at 14.7 psia to 29.4 psia, the volume 
of the air will be reduced one-half, but the 25% relative 
humidity will double. Now we have air at 2 atmospheres 
pressure with 50% relative humidity. Let’s add two more 
atmospheres pressure which will double the absolute pres- 
sure to 58.8 psia. Since we have again cut the volume in 
half, the relative humidity has increased to 100%. If we 
continue our compression and again double the pressure, 
we will have 117.6 psia, but we have reduced the volume to 
half what it was at 58.8 psia. Our relative humidity would 
have become 200% except that the water vapor in excess of 
100% will have been converted into liquid water. 
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The description of the compression cycle as previously 
mentioned was based on the assumption that the tempera- 
ture would remain the same; this of course is not the case. 
As energy is applied to the air during compression, its 
temperature increases, and again, as the temperature in- 
creases, the amount of water the air can hold also increases. 
However, in practical applications, the temperature of the 
air during compression does not rise nearly as much as is 
theoretically possible. Much of the heat generated is dis- 
sipated through the walls of the compressor, and in most 
systems where aftercoolers are employed, some of the heat 
from the air is transferred to the cooling water. The net 
result, as far as temperature goes, is that we end up with 
air at a high pressure, but with the temperature elevated 
only moderately in comparison to its theoretical maximum. 
In practice, this usually amounts to around 100 to 150°F., 
and the air will be saturated with water vapor at the high 
pressure. 


As the air enters a receiver, its temperature is reduced 
through radiation of its excess heat, and as it goes on out 
through the air lines, it continues to cool. Since the air 
was saturated as it entered the receiver, additional water 
will be condensed out as the air cools. This is why water is 
found in the receiving tank. As the air goes into the dis- 
tribution system, additional water is condensed out in the 
air lines. 


This naturally leads to the question — “how can we 
prevent the condensation of this water in the air lines as 
the air is transmitted to its point of use?” 


First, we must determine the lowest temperature the air 
supply will encounter during its run through the transmis- 
sion lines. If we cool the air to about 15° below this tem- 
perature — and then let it warm-up again — it will be 
subsaturated, have its dew point depressed by 15°, and 
have a low relative humidity. Now, water vapor will not 
condense in the lines. 


What do we do if the air lines run out of doors during 
zero weather? We can’t cool the air to 15° below zero, so 
we must find some other method of taking the water vapor 
out of the air lines so they won’t freeze. This is generally 
done with a desiccant dryer; however, there is a decided 
advantage to cooling the air before it passes through the 
dryer. Reducing the air temperature by as little as 20 
will condense out almost half of the water vapor. This 
means the dryer has to do only half the work it otherwise 
would. Another 20° reduction would mean that about % 
of the job would be done by cooling. The combination of 
the two systems is often less expensive than using the 
chemical dryer alone. 


Meter-Relays Aiding Uniformity of Cigarettes 


Assembly Products, Inc., Chesterland, Ohio, has an- 
nounced the use of their Model 355-C contact meter-relay 
as one of the basic components in the AccuRay Cigarette 
quality control unit made for a tobacco company. 


Tests on the life and reliability of the meter-relays 
were conducted before deciding upon their use in the 
cigarette manufacturing program. Contact meters provide 
sensitive control of virtually any chemical process or 
mechanical operation through either alarm and automatic 
shut-off or continuous on-off control. 


Some applications include: bearing temperature alarm 
and shut-off on turbines and generators; automatic speed 
controls for machines and conveyors; shut-off when voltage 
varies on computer power supplies; warning and control 
in radiation measurement equipment; automatic switch- 
ing of standby equipment in microwave communications; 
continuous control of pH and use in radar warning systems. 
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Meet the Author... 


——— 


AUL M. HANKISON was first employed by 

Jones & Laughlin Steel Corporation, and 
then by Hall Laboratories, Inc. of Pittsburgh, 
water consultants. He 
attended Carnegie [p- 
stitute of Technology 
evening school as a 
Chemical Engineering 
student, and in 1942, en. 
listed in the Army Air 
Corps as an Aviation 
Cadet. He served as a 
flight instructor at 
Moody Field, Georgia, 
In September, 1945, he 
enrolled as an _ Indus- 
trial Engineering §stv- 
dent at University of 
Pittsburgh. He also worked as the only em- 
ployee of what was then The Hankison Com- 
pany, developing production methods and a 
sales organization for the promotion of com- 
pressed air filters and dehydrators. Graduat- 
ing from the University of Pittsburgh in June, 
1948, with a B.S. degree in Industrial Engineer- 
ing, he organized the Hankison Corporation. 
He has been engaged in promotion of Hankison 
Corporation since its inception. In July, 1952, 
he organized Biltmore Products Company, a 
sales organization for the sale and engineering 
of compressed air system accessories. He has 
written “Meet The Condensifilter’, an article 
for Compressed Air magazine, and his “Theory 
and Filtering Technique for Compressed Air” 
was published in Instruments magazine. Mr. 
Hankison is Vice President of the Pittsburgh 
Section, ISA. 





Any method used to reduce the water vapor content of 
the air also reduces dew point. When the dew point is 
lower than the temperature of the compressed air, the 
relative humidity is less than 100%. Under these condi- 
tions water vapors cannot condense in the system. 


When considering a compressed air filter to keep the air 
lines dry, ask first if the unit in question can reduce the 
dew point of the air. If it can’t, you can be almost certain 
of condensation downstream of the filter. If the filter can 
reduce the dew point you are on the way to solving the 
moisture problem in your compressed air system. 





The AccuRay quality control unit is made by Industrial 
Nucleonics Corporation, Columbus, Ohio, for Liggett and 
Myers Tobacco Company. 
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Sklansky and J. R. Ragazzini; Applic. & 
Ind. (A.LE.E.) No. 18, pp 65-71, May 1955. 
A treatment of system error in sampled- 
data feedback systems. Formulation of 
the error is obtained by use of Laplace 
z-transformations. 

oAN ADJUSTABLE SPEED POWER 
SELSYN SYSTEM” S. Y. Merritt; Applic. 
& Ind, (A.LE.E.) No. 18, pp 71-75, May 
1955. Paper treats a system consisting of 
two wound-rotor induction motors whose 
rotors are paralleled through slip rings. 
Speed is controlled by. frequency changer 
connected to the slip rings. 

“AN ANALYTICAL METHOD FOR THE 


’ DESIGN OF RELAY SERVOMECHAN- 


” John E. Hart; Applic. & Ind. 
1M E.E.) No. 18, pp 83-90, May 1955. 
The article deals with the deadbeat criter- 
ion for simplified servo with relays and 
includes nondimensional analyses of prac- 
tical systems. Physical interpretation of 
the nondimensional parameters and as- 
sumptions cover viscous damping, inertia, 
and torque. design procedure com- 
letes the article. 
“PREQUENCY RESPONSE FROM EX- 
PERIMENTAL NONOSCILLATORY 
TRANSIENT-RESPONSE DATA” H. Thal- 
Larsen; Applic. & Ind. (A.I.E.E.) No. 18, 
pp 109-114, May 1955. Curves are derived 
which provide means for approximating 
transfer functions with up to three time 
constants, and also dead time from experi- 
mental transient response produced by a 
step change. Curves can be graphic aid 
to conversion of phenomena into frequency 
response data. 
“A METHOD FOR EVALUATING NON- 
LINEAR SERVOS” M. V. Mathews; 
Applic. & Inc. (A.I.E.E.) No. 18, pp 114- 
123, May 1955. Method given for deter- 
mining a valid mathematical description 
of class of nonlinear servos from measure- 
ments of servo response to a set of input 
signals. Description enables prediction 
of response to sinusoidal and random 
Gaussians within a certain degree of ac- 


curacy. 
“DESIGN AND APPLICATION OF A 
PEAK VOLTAGE DETECTOR TO IN- 
DUSTRIAL CONTROL SYSTEMS” Lloyd 
W. Allen; Applic. & Ind. (A.LE.E.) No. 
18, pp 123-128, May 1955 Characteristics 
and definition of the peak voltage detector 
circuit are given, together with single, 
dual and four-channel detectors. 
“TELEMETERING: DATA LINK FOR 
REMOTE CONTROL” Conrad H. Hoep- 
pner; Auto, Control Vol. 2—No. 6, pp 9- 
13, June 1955. Article deals with the in- 
terrelation of remote control, telemetering, 
and automatic control. 
“HOW TO CHOOSE THE RIGHT RE- 
LAY” Robert G. Herzog; Auto. Control 
Vol. 2—No. 6, pp 14-17, June 1955. 
Pointers on picking the proper relay for 
a job. Definitions are given for the vari- 
ous types of relays, and typical circuits 
are shown for remote control, two-circuit 
control, multiple wire systems, and pro- 
gressive lockups. 
“ARE THE PROCESSING INDUSTRIES 
GOING ELECTRONIC?” Joseph Yanak 
and Len Axelrod; Auto, Control Vol. 2— 
No. 6, pp 18-23, June 1955. A general 
d ion of the electronic equipment cur- 
rently available or under development for 
use by the process industries. Components 
as well as systems are described, and the 
rs mention the need for more auto- 
matic logging devices. 
AUTOMATIC MACHINE DRILLS PRE- 
CISELY-SPACED HOLES” Auto. Control 
Vol. 2—No. 6, pp 24-25, June 1955. De- 
scription of a machine which drills and 
reams 1800 holes in pre-patch panels for 
an ana i¢ computer. Hole diameter is 
0.2187 inches and the holes are spaced on 
rectangular centers to a tolerance of plus 
or minus 0.0025 inches from a reference 
square. Main features are use of snap- 
action switches for limit-positioning, and 


interlocks to prevent perpetuation of er- 
rors. 
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Reprints 
d by contacting the publications in which the articles have appeared. 


“KEEP WATER PRESSURE CONSTANT 
THROUGH PUMP CONTROL” Bruce A. 
James; Control Engng. Vol. 2—No. 4, 
pp 44-49, April 1955. Method described 
for using multiple pumps, automatic con- 
trol, programming, but without holdup 
tanks. Prolifically illustrated with pump- 
ing curves, and exhaustive details on suc- 
tion pressure control. 

“MEASURE MOTION TO 0.0001 IN. 
WITHOUT FRICTION OR WEAR” J. H. 
Brown; Control Engng. Vol. 2—No. 4, 
pp 50-52, April 1955. Experiments with 
optical gratings and photocells show signs 
of practicability for measurement of ma- 
chine tool travel to accuracy of millionths 
of an inch if required. Gratings and cir- 
cuits are detailed. 

“WHAT’S AVAILABLE FOR’ HIGH- 
PRESSURE MEASUREMENT AND CON- 
TROL” W. H. Howe; Control Engng. Vol. 
2—No. 4, pp 53-59, April 1955. Article 
describes special equipment and techniques 
for measurement and control in the pres- 
sure ranges up to 200,000 psi. 

“MAKE THE MOST OF GOOD COM- 
PONENTS” Charles D. Bock; Control 
Engng. Vol. 2—No. 4, pp 60-66, April 
1955. Some synthesis techniques are ex- 
plained in this article on analog compu- 
ter components. Headings include signal 
input, isolation amplifiers, and computer 
servos. 

“THE RIGHT RECORDS PROTECT 
YOUR PATENTABLE IDEAS” Leonard 
H. King; Control Engng. Vol. 2—No. 4, 
pp 67-69, April 1955. Several valuable 
suggestions are presented by the author, 
a registered patent agent, for the protec- 
tion of ideas which might lead to patent- 
able inventions. Included is a stream- 
lined disclosure form. 

“HOW TEMPERATURE AFFECTS IN- 
STRUMENT ACCURACY” Robert Gitlin; 
Control Engng. Vol. 2—No. 4, pp 70-78, 
April 1955. Temperature changes can 
affect the spring constant of a resilient 
member, electrical conductivity, and mag- 
netic properties. It is very important 
that the designer of an instrument util- 
izing these components be aware of the 
various errors involved. The writer pre- 
sents a mathematical analysis of tempera- 
ture effects upon spring configurations 
and electrical elements. 

“STRESS - ENERGY MEASUREMENT 
NEEDS FAST TEMPERATURE FOL- 
LOWER” G. L. Smith; Control Engng. 
Vol. 2—No. 4, pp 87-89, April 1955. De- 
scription of system for measuring stored 
energies in crystal. One example is cold- 
working. The apparatus follows the 
conversion of stress to heat and utilizes 
two servos to obtain proportional tem- 
perature control. 

“CLASSIFIED BIBLIOGRAPHY ON IN- 
SULATED CONDUCTORS” L. F. Hicker- 
nell; Elec, Engng. Vol. 74—No. 7, pp 
567-569, July 1955. Brief description of 
an A.I1.E.E. committee attempt to method- 
ize technical reference material. Classi- 
fication by years, publications, main sub- 
jects and subsubjects is covered. 

“A MULTISTABLE TRANSISTOR CIR- 
CUIT” R. A. Henle; Elec. Engng. Vol 74 
—No. 7, pp 570-572, July 1955. In the cir- 
cuit outlined in the article, transistors are 
employed for multi-stable operating states. 
Triggering schemes include a capacitor 
input and a Zener diode to quantitize the 
trigger steps. 


. “TRANSISTOR DEMODULATOR FOR 


MAGNETIC AMPLIFIERS IN A-C 
SERVO APPLICATIONS” R. O. Decker; 
Elec. Engng. Vol. 74--No. 7, pp 590-592, 
July 1955. Circuitry of phase-sensitive 
transistor demodulator in series with 
high-gain 2-stage magnetic amplifier is 
described. Resulting unit is very effec- 
tive in position servo system. 
“NONCONTACTING VIBRATION PICK- 
UPS” H. F. Clarke; Elec. Engng. Vol. 74 

No. 7, p 593, July 1955. Digest of a 
paper given at 1955 Winter General Meet- 
ing of A.LE.E. Among systems discussed 
are capacitative, inductive, and micro- 
wave. 
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- “DESIGN OF 


“RADIATION COUNTER FOR BETA 
PARTICLES” D. T. Williams; Elec. 
Engng. Vol. 74—-No. 7, pp 595-598, July 
1955. Conduction-type counter uses a 
cadmium sulfate crystal mounted in a hy- 
podermic needle, and a probe-type pre- 
amplifier was designed for special use 
with the counter. A mathematical analy- 
sis is presented for the “unusual” geom- 
etry. 

D-C TRACTIVE ELEC- 
TROMAGNETS” M. Raymond Alexy; 
Elec. Mfg. Vol. 56—No. 1, pp 90-99, July 
1955. Simplified design methods are pre- 
sented for the non-specialist designer. 
Typical examples are worked out in the 
text, and topics such as core and plunger 
shape, shell and magnetic circuit, air gap 
location, coil design, and heat dissipation 
are covered. 


- “HUMAN-ENGINEERED DESIGN FOR 


RELIABILITY AND MAINTENANCE” 
E. S. Bean and W. E. Woodson; Elec. 
Mfg. Vol. 56—No. 1, pp 100-105, July 
1955. Discussion of how human-engi- 
neering considerations enter into design 
of electromechanical packages. Some of 
the unitized design methods described are 
the progressive, half-split, reliability 
block-diagram, and _ built-in types. ~ 
references. 


- “RELAYS IN ELECTRON TUBE CIR- 


CUITS” Albert Leen; Elec. Mfg. Vol. 56 
—No. 1, pp 114-119, July 1955. Article 
deals with the various applications of re- 
lays in control circuits and includes am- 
plitude and phase shift control, photo- 
electric pulse control, and liquid level con- 
trols. Both vacuum tube and thyratron 
uses are detailed. 


“REPAIRABLE PLUG-IN SUBASSEM- 
BLIES” Robert H. Harwood; Elec. Mfg. 
Vol. 56—No. 1, pp 124-127, July 1955. 
Space and logistic requirements are dealt 
with in this article describing the fea- 
tures necessary for standardization and 
ease of maintenance in modular electronic 
plug-in packages for the Navy. 

“WIRING HARNESS PRACTICES” Stan- 
ley J. Bieda; Elec. Mfg. Vol. 56—No. 1, 


pp 128-131, July 1955. Author details 
the recommended p ures for layout, 
tieing, and installation of wiring har- 


nesses for electrical and electronic equip- 
ment. Material is written in such a 
manner as to be useful to both engineer 
and wireman. 


“AUTOMATIC A-C BRIDGES SORT 
CERAMIC CAPACITORS” J. L. Upham, 
Jr.; Electronics Vol. 28—No. 7, pp 106- 
111, July 1955. Production test set de- 
scribed which cuts costs by checking ca- 
pacitance values of silvered ceramics be- 
fore leads are actached. Rate of check is 
7000/hr with accuracy better than 0.5 per 
cent on high, pass, and low set-up. 
“TRANSISTOR AMPLIFIERS FOR ANA- 
LOG COMPUTERS” George M. Ettin- 
ger; Electronics Vol. 28—No. 7, pp 119- 
121, July 1955. Article discusses the func- 
tional interchangeability of transistor and 
vacuum tube amplifiers. High and low- 
gain transistor amplifiers for servos are 
described and temperature coefficients and 
power supply variations are shown. 
“PHOTOETCHED ANTENNAS FOR 
SUPERSONIC AIRCRAFT” Donald J. 
Sommers; Electronics Vol. 28—No. 7, pp 
130-133, July 1955. A slotted array etched 
in the face of a triple-plate transmission 
line provides antenna for high-speed air- 
craft. Technique useful in 500 to 10,000 
me. region. 

“FACSIMILE SPEEDUP ENHANCES 
USEFULNESS” John V. Hogan; Elec- 
tronics Vol. 28-—-No. 7, pp 134-137, July 
1955. Demand by telecasting has led to 
continuous-feed facsimile devices that do 
not require photo processing techniques. 
Setup in this article utilizes modern equip- 
ment to produce 180 8.2 inch lines per 
minute with 105-line definition for wire 
or microwave. 


“TRANSISTORS GENERATE MULTI- 
WAVEFORMS” E. Keonjian and J. J. 
Suran ; Electronics Vol. 28—No. 7, pp 138- 
139, July 1955. Sine, square or saw-tooth 
waves have been obtained from same 
oscillator by changing value of a single 
resistor ; one stage operating an nonlinear 
element capable of phase inversion or non- 
inversion depending upon changes in op- 
erating point. 

“THE McILROY FLUID NETWORK AN- 
ALYZER” Robert C. Moore; Instruments 
& Automation Vol. 28—No. 3, pp 428-429, 
March 1955. Fluistors, a primary ele- 
ment in which voltage drop is proportion- 
al to a power of current flow are used to 
stimulate pipelines in an analog com- 
putor. Systems can be mapped, modified, 
and analyzed for optimum expansion of 
capacity. 
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Precision in a Meter Checking Program 


By Robert E. McCallum’ 


N THIS DISCUSSION, correction is defined as, Correc- 
tion = True Value Meter Reading. 





In meter use a., the true value of the voltage or current 
measured is obtained by adding the correction algebraically 
to the meter reading. In use b., the meter reading which 
must be set up to obtain the true value is obtained by sub- 
tracting, algebraically, the correction from the meter read- 
ing. Wrong use of the correction will obviously introduce 
an error equal to twice the correction. Extreme care and 
alertness are required if the number of such mistakes is to 
be held to a minimum, particularly in cases where a person 
is engaged in work requiring both use a. and use b. Where 
corrections at specific points are used, operators can be re- 
lieved of the necessity for calculations by tabulating the 
following information on the correction card for each point: 


True Value Meter Reading Correction 


Quite obviously, a graph of corrections against scale read- 
ings can be plotted. Corrections for readings between the 
points checked can then be estimated. However, an addi- 
tional possibility of error due to imperfect scale markings 
is introduced. 


In the checking operation, the correction data is obtained 
most easily if the “True Value” is set up on the standard 
and the “Meter Reading” copied down from the meter be- 
ing checked. Setting the meter being checked and read- 
ing the standard involves the additional computations for 
obtaining the true value and meter reading columns, (1) 
compute correction, (2) compute true value. 


There are several arguments for setting the meter being 
checked and reading the standard. The chief arguments 
are that more figures can be read from the standard than 
from the meter being checked, and that a pointer can be 
set to a mark more accurately than its position between 
marks can be estimated. These two advantages are lost if 
the true value is set up on the standard. The writer con- 
ducted a limited investigation of this problem by having 
several operators find corrections to the same meters at 
the same points, using both methods, viz., set the standard 
and vice versa. The discrepancies in results from the two 
methods were no more than discrepancies in repeatability 
by the same operator for the same method, or between op- 
erators. 





1This is the third and final article in a series of three by Mr. McCallum 
on Precision in a Meter Checking Program. in the October issue he 
discussed the general problems and basic principles and definitions. in 
the November issue the author covered applications of the basic prin- 
ciples to solution of the problems. He is supervisor, DC and AF 
Standard Section, Sandia Corp., P.O. Box 5800, Albuquerque, N. M. 
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Part 3 


In concluding the remarks on meter usage, the following 
recommendations are given: 


Test meters for friction, balance, and repeatability before 
checking. 

Meters to be used as standards should have no other use. 
Meters to be used as standards should be used by the fey. 
est number of people possible. 

For greatest accuracy in making a measurement, the aver- 
age value of a number of repeated readings should be taken. 
In making accurate measurements, use a. meter in only the 
upper one-half of the scale. 


3. Introduction of Probability of Error Through Aux- 
iliary Equipment 


Drift is the biggest problem when making the accurate 
measurements required for cross-checking within the stand- 
ards group. It may be troublesome when checking 0.25 per 
cent meters also. It may originate in the sources of power 
applied to units being compared, in rheostats or resistance 
decades used external to the power source for adjusting 
values, and to a lesser degree, in the units being compared. 
Unless power sources and auxiliary rheostats are stable 
and of generous wattage, the time consumed in waiting for 
things to settle down is excessive. Other common sources 
of trouble are: 


Instability due to poor connections. 


Difficulty in balancing the potentiometer due to excessive 
galvanometer sensitivity. 

Loss of sensitivity in indication of the balance point when 
high values of resistance are compared by the potentiometer 
method. 

Poor sensitivity in indication of the balance point on po 
tentiometer when low values of voltage requiring use of 
the 0.01 multiplier are used. 


The following basic method for proving each component 
in a potentiometer setup for checking portable standard 
meters can be modified to apply to other operations such as 
doing the cross-checks and checking panel meters against 
the portable standard. 


a. Check power source used to actuate meters, using po 
tentiometer. Take a series of potentiometer readings of 
a single value of voltage at the terminals of power source. 
Compute a.d. It must be negligible in comparison to 
the accuracy of measurement desired. 

b. Check any rheostats to be used external to the actuating 
power supply for adjusting values of voltage or current. 
Connect the rheostats, the meter and volt box or stand- 
ard resistor, to the power supply and adjust rheostats to 
deflect the meter to a chosen scale mark. Take repeated 
potentiometer readings of this value and compute a.d. a8 
in “a”. Any appreciable increase in a.d. is unsatisfac- 
tory. 
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k the repeatability of the meter at a chosen scale 


$ sai When the actuating setup has been made ac- 


ptable, take a series of readings in which the meter is 
deflected away from the check point between readings. 


Compute a.d. Usually, it should be comparable to the 
smallest value which can be read from the meter. This 
may not be true in the case of microammeters. Data ob- 
tained from use of this method is given under “Illus- 


trative Data”. 


4, Assurance of Obtaining Desired Accuracy Levels With- 
out Trouble and Expense of Going Too Far 


An analysis of each requirement along the lines illus- 
trated under “Purchase of Equipment” is suggested for this 
problem also. Start with the lowest accuracy level at 
which assurance is required and decide what class of meters 
will do, considering their accuracy rating, readability, and 
taking some runs to estimate the repeatability which may 
be expected under typical working conditions. Compute the 
precision measure and use this as an accuracy estimate. 
Next, select the class of standard against which these me- 
ters must be checked, considering the 4-to-1 ratio in accu- 
racy ratings previously suggested, also whether additional 
operating time is required when using standards far su- 
perior to the suggested minimum. Use of standards giving 
figures far beyond the readability of the meter being 
checked brings no return. Repeat this process in deciding 
how to check the standard. 


5. Education of Operators 


In general, the technicians who do the daily work will 
benefit considerably in mastering the problems which have 
been outlined if they receive help from people in a higher 
technical level. Study of the references given in the bibli- 
ography and of any other available papers, such as this one, 
is highly recommended. 


It is suggested that occasional use of the following rou- 
tine when making a setup to check a meter or when chang- 
ing ranges on a multirange instrument may have consider- 
able training value for operators. 


a. Note how many figures on the instrument being used as 
a standard are affected by 0.1 scale division on the in- 
strument being checked. 


(1) All figures which can be read from the standard should 
be recorded. Figures less in value than 0.1 division on 
the instrument being checked should be discarded when 
figuring correction. 


b. Take three readings. 


(1) If all readings are grouped within 0.2 division on the 
instrument being checked, OK. 


(2) If the range between high and low reading is greater 
than 0.2 division of the instrument being checked, take 
at least five readings. Observe the range between the 
high and low readings, also, what value is typical of 
the difference between any two readings. One erratic 
reading may account for a large value of the range, 
but if the value typical of the difference between any 
two readings is higher than 0.2 or 0.3 division, the 


repeatability of the setup is unsatisfactory. Trouble- 
shoot. 


(3) Observe whether the values obtained for successive 
readings have a random distribution or whether they 
show a steady drift in the same direction. If drift is 
indicated and stability is not achieved after a reason- 
able wait, troubleshoot. 


¢. Decide how many readings to take at each check point. 


(1) If the typical difference between readings obtained in 
step 2 was 0.1 scale division or less, only one reading 
ber check point does not introduce serious risk of error 
due to lack of repeatability. Three readings per check 
point is conservative practice. 
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(2) If the typical difference between readings was 0.2 or 
0.3 division on the instrument being checked, four or 
five readings should be taken at each check point and 
the average values used for figuring the meter correc- 
tions. 


d. Make out correction cards if they are desired. 


e. If more than one instrument was checked, cross-check the 
instruments by measuring the same values with each. 


6. Check on Results 


Several methods can be worked out for checking the 
average results being obtained at any place from which 
this information is required. For instance, a standard re- 
sistor without its certificate can be given to a technician 
for comparison to one of like value, for which he has a 
certificate. When using the potentiometer method for com- 
parison he should come within 0.003 per cent or 0.004 per 
cent of the certified value for the resistor which he used 
as an unknown. A meter of which the characteristics are 
not known to the operator can be used in a similar manner. 


SUMMARY 


The basic principles affecting precision and accuracy in 
measurement have been set forth and a few simple indices 
selected for practical use. The principles have been ap- 
plied to the problems of meter checking in the order in 
which those problems confront a person responsible for 
setting up a program. No fast rules can be made but it is 
hoped that the parameters to be considered in estimating 
accuracy have been enumerated and discussed in under- 
standable form. 


ILLUSTRATIVE DATA 


Data from check runs has been chosen to illustrate the 
method for evaluating each component of the setup. 


Table I Potentiometer measurements of storage battery voltage on 
open circuit. 

Table II Repeated potentiometer measurements of voltage for the same 
meter setting. Regulating rheostats included in the setup. 


Table III Meter check measurements. Meter is run off check point 
between observations. 
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TABLE I 


Potentiometer measurements of Storage battery voltage on open circuit. 


1. Six observations at each value of voltage. 


Mean a.d. A.D. 
2.07725 0.00050% 0.00020% 
4.15009 0.00060% 0.00025% 
12.4743 0.00000% 0.00000% 
37.3321 0.00050% 0.00020% 
2. Tabulation of observations in 2 V run from 

Obs. Pot. reading 
*} 2 X 1.03863 
2 2 X 1.03862 

2 X 1.03862 

*4 2 X 1.03863 
5 2 X 1.03863 
6 2 X 1.03863 


*Potentiometer standardized at points indicated. 
a.d. = 0.00001 V. a.d. 0.00050% of 2 V. 


TABLE Il 


d.m. 
single obs. 


d.m. 
mean 


0.043% 0.042% 
0.043% 0.042% 
0.042% 0.042% 
0.043% 0.042% 
a. 
volts deviation 
2.07726 0.00001 V 
2.07724 0.00001 V 
2.07724 0.00001 V 
2.07726 0.00001 V 
2.07726 0.00001 V 
2.07726 0.00001 V 


Repeated potentiometer measurements of a single voltage setting on meter. 
Rheostats were used across battery terminals to secure fine adjustment of voltage 


to meter. 


Five observations per run. 


Meter Mean pot. 
setting volts 
3.000 V 2.9934 
30.00 V 29.935 

TABLE III 
Meter check measurements, Five observations 
Run Meter Mean pot. Range of 
No. setting volts Pot. volts a.d. 
1 3.000 V 2.99361 V 0.0043 V 0.033% 
2 30.00 V 29.9302 V 0.041 V 0.047% 
3 30.00 V 29.9520 V 0.020 V 0.021% 
4 30.00 V 29.9191 V 0.018 V 0.022% 
5 30.00 V 29.9488 V 0.021 V 0.020% 


Meet the Authors... 


range of 
pot.volts 


0.0000 
0.0006 


per run. 


A.D. 
0.015% 
0.021% 
9.009 % 
0.010% 
0.009% 


E. MC CALLUM, author of this se- 
ries, Precision in a Meter Checking Pro- 


a.d. 
0.0000% 
0.0007% 


p.m. p.m, 
single obs. mean 
0.054% 0.045% 
0.063% 0.047% 
0.047% 0.043% 
0.048% 0.043% 
0.047% 0.043% 
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(Continued from Page 24) 
great difference in cost from one lo 
cation to a hazardous location. One 
of the several companies that have 
given us costs on installing individual 
metal tubes, tubes in bundles, and the 
cost of installing electrical Wiring js 
most interesting. This company o& 
timates the cost for installing ye 
O.D. copper or aluminum tubing at 
$2.00 per ft.; for the %” size, $2.50 
per ft.; the metal tubing in a bundle 
or harness — that is, a number of 
tubes in one sheath — at $.75 per ft.; 
and an all-plastic Poly-Cor bundle a 
$.11 per tube foot for installation 
Electrical cable in single wire Cost 
$.16 per ft. not including the conduit 
cost and in a multiple conductor, $33 
a foot not including the conduit costs, 

Another company, while not giving 
comparative cost on installing har. 
nessed tubing states that metal tubing 
singly costs $1.50 per ft. to install and 
also states that electric cable, jp 
cluding the cost of the conduit, algo 
costs $1.50 per foot. 

Another company states that the 
cost for installing the single metal 
tubes is $.75 per ft.; metal tubing in 
bundles, $.25 per ft.; plastic tubing in 
bundles, $.25 per ft.; and electric cable 
multiple conductor, 10 conductors to 
the cable of No. 12 wire, $1.30 per ft. 

this does not include the conduit. 

You can see by looking at these fig- 
ures that costs from one company to 
another and from one installation to 
another vary considerably, but it also 
indicates that the cost between elee- 
trical wiring and pneumatic tubing 
manufactured in the harness, where 
there is more than one conductor in- 
stalled at one handling, is about the 
same with possibly a little advantage 
in favor of the pneumatic conductor— 
James F. Rogers, Sales Manager, De- 
koron Products Division, Samuel Moore 
and Company, Mantua, Ohio. 
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Se. in Electrical Engi- 
neering at the University 
of Nebraska, 1935, and 
completed courses in Mil- 
itary Technical Training 
in Radio and Radar. He 
served with the U. S. 
Marine Corps, Airborne 
Radio and Radar from 
1942 to 1945. Mr. Mc- 
Callum was employed by Beckman Instruments, 
Fullerton, Calif., in Final Instrument Inspec- 
tion from 1946 to 1950. He went with Sandia 
Corp. in 1950. 


ceived his B. S. degree in mechanical engineer- 


ing from the University 
of Wisconsin in 1929. He 
joined the Bailey Meter 
Company as a member of 
their 1929 cadet engineer- 
ing training group. After 
completion of this train- 
ing, he was assigned to 
the Boston Branch 
Office and later to the 
Cleveland Branch Office 
contract engineering de- 
partment in 1936. Mr. 
Dodge was born July 7, 
1908 in South Bend, In- 
diana. He is a member of Pi 
Dodge’s article ‘““‘Power Plant 
begins on Page 545. 
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The regularly scheduled meeting of 
the Executive Board was held at the 
National Office in Pittsburgh on 
Saturday, Nov. 19. This was the first 
meeting which officially included the 
newly-elected officers beginning their 
terms as of Nov. 1. It was an all-day 
session crowded with many items of 
business. 


The financial results of the previous 
fiscal period showed an increase in 
surplus of close to $30,000, compared 
to a deficit in 1954 of over $25,000. 


With the new Constitution and By- 
Laws approved by the membership, 
the Board proceeded to divide ISA’s 
80 Sections into nine geographical dis- 
tricts which will form the areas from 
which District Vice Presidents will be 
elected for the next fiscal year. 


Ashtabula was chartered as ISA's 
80th Section. The J. M. Perry Insti- 
tute was chartered as ISA’s first Stu- 
dent Section. Four renewals of prev- 
ious Sustaining (Corporate) Members 
were approved. 


The Board reviewed plans for the 
1956 Conference and Exhibit in New 
York City. Host Committee appoint- 





ments were confirmed. It was agreed 
to control admissions to the Exhibits 
by furnishing Exhibitors and ISA 
members free admission tickets and 
requiring those who have no tickets to 
pay a modest fee. Arrangements are 
being made to feature a booth for in- 
strument inventions with prizes for 
the best commercial possibilities. 
Negotiations are under way to obtain 
a showing of a model of the space 
satellite. Plans are also developing 
for preparing Proceedings of the 1956 
Conference so that they may be avail- 
able to the members at the Technical 
Sessions. 


Many other agenda items were con- 
sidered, such as the arrangements for 
Board members to visit Sections; 
adoption of a general public relations 
program to put ISA in the forefront of 
those concerned with automation; 
membership drives supported by the 
National Office in those Sections which 
have been losing a substantial num- 
ber of members; a year’s free subscrip- 
tion to engineering colleges to pro- 
mote their use of the JSA Journal; 
and, approval of a service certificate 
for retiring Section Presidents and 
Board members. 


1956 Conference and Exhibit Plans Get an Early Start; 
World’s Largest Exhibit Building for Biggest ISA Show 


Early plans are now underway for 
ISA’s largest Conference and Exhibit 
to be held September 17-21, 1956, in 
New York City’s new ultra-modern 
Coliseum. To serve exhibitors on both 
the East and West coasts, Fred J. 
Tabery, Exhibit Manager, will have 
New York City offices at 250 West 
57th St., and in Los Angeles at 3443 
South Hill St. 


Indications are already pointing to 
record-breaking numbers of technical 
Papers to be presented at the Techni- 
cal Sessions, a greater number of 
manufacturers’ exhibits, and enlarged 
programs for the three popular clinics, 
Analytical, Computers, and Mainten- 
ance, and the Data Handling Work- 
shop. 


Host Committee Co-chairmen have 
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been appointed by the New York and 
New Jersey Sections. Hamilton R. 
Bristol of the Bristol Company, New 
York Section, and Carl W. Gram, Jr., 
of Mason-Neilan Regulator Company, 
New Jersey Section, will head the 
working-teams of each of the Sections. 
They have announced jointly that 
plans are already underway for a suc- 
cessful 1956 Show. 


Persons interested in presenting 
technical papers or participating in 
the clinics or workshop should write 
W. H. Kushnick, ISA Executive Direc- 
tor, and for exhibit information and 
reservations to Fred J. Tabery. 

A complete story of plans and facili- 
ties for the 1956 Show will be pub- 
lished in an early issue of the ISA 
Journal. 





FUTURE ISA MEETINGS 
January 10-11, 1956 


Yankee Instrument Fair and Symposium spon- 
sored by the Boston Section will be held at 
the Sherry-Biltmore Hotel, Boston, Mass. For 
further information contact Owen C. Jones, 
79 Milk St., Boston 9, Mass. 


January 14, 1956 
Midwinter meeting of Technical Division Chair- 
men to be held in Chicago, Il. 


January 21, 1956 


Executive Committee of Executive Board Meet- 
ing to be held in Philadelphia, Pa. 


January 30-February 1, 1956 

Seventh Annual Southeastern Symposium on 
Industrial Instrumentation to be held at the 
University of Florida, Gainesville, Fla. Joint- 
ly sponsored by ISA and the Engineering and 
Industrial Experiment Station. Contact W. C. 
Hackler at the school’s College of Engineer- 
ing. 

February 27-29, 1956 

Executive Board meeting to be held in St. 
Petersburg, Fla. Included will be meetings 
of the Finance Committee, Society Structure 
and Planning Committee, President's Educa- 
tional Commission and Industry Advisory 
Board. 


March 5-7, 1956 


Sixth Annual Conference on Instrumentation 
in the Iron and Steel Industry sponsored by 
the Pittsburgh Section will be held in that 
city at the Hotel Webster Hall. Contact Fred 
D. Marton, 845 Ridge Ave., Pittsburgh 12. 
April 5-6, 1956 
Special Technical Conference on Magnetic Am- 
plifiers co-sponsored by AIEE, IRE and ISA 
Central New York Section to be held at Hote! 
Syracuse, Syracuse, N. Y. For further in- 
formation contact Fred Lingel, 712 Summer 
Ave., Syracuse, N. Y. 
April 25, 1956 
Symposium on “Control Systems Engineering 
Electronic Controls in Industry,” sponsored by 
the Wilmington Section. For further informa- 
tion contact W. G. Schmick, Minneapolis- 
Honeywell Regulator Co., Orange St., Wilming- 
ton, Del. 
April 26-27, 1956 
Technical Conference on Electrical Recording 
and Controlling Instruments sponsored by 
AIEE. ASME and ISA cooperating. Will be 
held at the Hotel Bradford, Boston, Mass. For 
information contact E. T. Davis, Leeds & 
- ~sraed Co., 4901 Stenton Ave., Philadelphia, 
a. 
September 17-21, 1956 
llth Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitts- 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 3443 South Hill St., Los Angeles, 
Calif, (until New York office opens). 


Los Angeles Tops All 
Sections in Membership 


As of October 31, 1955, Los Angeles 
Section became the largest Section 
among our eighty. Its roster of 546 
active members put it ahead of Phil- 
adelphia with 514, and of New Jersey 
with 505. 

Los Angeles increased its member- 
ship during the ten months of the cur- 
rent fiscal year by 129 members. While 
Los Angeles Section activities are 
always compelling attractions for new 
membership growth, the ISA Confer- 
ence and Exhibit undoubtedly was a 
major factor in drawing attention to 
the Section 
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1955-56 DIRECTORY 


National Officers and 
the Executive Board 


President: 


Robert T. Sheen 
Milton Roy Company 
1300 E. Mermaid Ave. 
Philadelphia 18, Pa. 


First Vice President: 
(Operations Division) 
W. H. Fortney 
Humble Oil & Refining Co. 
Baytown, Texas 


Vice President: 
(Technical Division) 
R. N. Pond 
Taylor Instrument Co. 
95 Ames Ave. 
Rochester 1, N. Y. 


Vice President: 


(Recommended Practices Division) 


J. Ward Percy 

U. S. Steel Corp. 
Research Laboratory 
Lincoln Highway 
Kearny, N. J. 


Vice President: 


(General Relations Division) 
A. A. Anderson 
Swissomatic Products 
1818 Stanford St. 
Santa Monica, Calif. 


Secretary: 


W. G. Brombacher 
National Bureau of Standards 
Washington 25, D. C. 


Treasurer: 


J. T. Vollbrecht 

Energy Control Company 
5 Beekman St. 

New York 38, N. Y. 


Past President: 


Warren H. Brand 
Conoflow Corp. 
2100 Arch St. 
Philadelphia, Pa. 


Advisor: 


R. A. Bristol 
The Foxboro Co. 
58 Neponset Ave. 
Foxboro, Mass. 
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OF NATIONAL OFFICERS AND 


President’s Division Committees 


Society Structure and Planning (A1) 
Phil T. Sprague, Jr. 
Hays Corporation 
42 E. 8th St. 
Michigan City, Ind. 
Nominating (A2) 
Porter Hart 
The Dow Chemical Co. 
Freeport, Texas 


Constitution, Rules and Procedures (A3) 
Robert A. Trenner 
301 Greenview Lane 
Havertown, Pa. 


Instrument Industry (A4) 
Henry F. Dever 
Minneapolis-Honeywell Reg. Co. 
Brown Instruments Division 
Wayne and Windrim Aves. 
Philadelphia 44, Pa. 


Operations Division Committees 


ey. Advisory (B1) 
. R. Floreen 
Leeds & Northrup Co. 
444 N. 16th St. 
Philadelphia 30, Pa. 
Meetings (B2) 
William E. Vannah 
Control Engineering 
McGraw-Hill Publ. Co. 
330 W. 42nd St. 
New York 36, N. Y. 
Host Committee (B4) 
Hamilton R. Bristol (New York Section) 
The Bristol Co. 
250 W. 57th St. 
New York, N. Y. 
Carl W. Gram, Jr. (New Jersey Section) 
Mason-Neilan Reg. Co. 
100 Park Ave. 
New York 17, N. Y. 


cay (B3) 
Ross 
hi D. McKinney, Inc. 
12 S. 12th St. 
Philadelphia 7, Pa. 


General Relations Division Committees 


Sections & Membership (C1) 

Tom W. Waldrop 

Box 1308 

Atlanta, Ga. 
Employment (C2) 

A. J. Waldron 

Catalytic Construction Co. 

1528 Walnut St. 

Philadelphia, Pa. 
Intersociety Relations (C3) 

Johnson 

Consolidated Edison Co. 

4 Irving Place 

New York 3, N. Y. 
Public Relations (C4) 

John Procopi 

Milton Roy Co. 

1300 E. Mermaid Lane 

Philadelphia 18, Pa. 
Government Relations (C5) 

Ralph L. Goetzenberger 

Minneapolis-Honeywell Regulator Co. 

714 Norway Drive 

Chevy Chase 15, Md. 
Education (C6) 

Chairman to be announced 
Historical (C7) 

M. F. Behar 

245 Mellwood Ave. 

Pittsburgh 13, Pa. 


Technical Division Committees 


Technical Program (D1) 
Philip M. Fleming 
E. I. du Pont de Nemours & Co. 
Engineering Dept. Design Div. 
Newark, Delaware 
Research and Development (D2) 
William I. Caidwell 
Taylor Instrument Companies 
95 Ames St. 
Rochester 1, New York 
Instrument Operation & Maintenance (D3) 
J. C. Groenewagen 
Shell Chemical Co. 
P. O. Box 211 
Torrence, Calif. 





COMMITTEE CHAIRMEN 


Technical Division Committees (Cont'd) 


Testing Instrumentation (D4) 
D. J. DeMichele 
General Electric Co. 
General Engineering Lab. 
1 River Road 
Schenectady 5, N. Y. 
Analysis Instrumentation (D5) 
C. Wherry 
cs hillips Petroleum 
17 N. Johnstone 
Bartlesville Oklahoma 
Instrumentation for Inspection & Gaging (Ds) 
John A. Harrington 
DoAll Company 
254 Laurel Avenue 
Des Plaines, Illinois 
Instrumentation for Production Processes (D7) 
Louis Gess 
Minneapolis-Honeywell Reg. Co. 
Brown Instruments Division 
Wayne & Windrim Aves. 
Philadelphia 44, Pa. 
-—"_ for Transportation (D8) 
J. McDonald 
Consclidated Electrodynamics Corp. 
919 N. Michigan 
Chicago, Illinois 
Biological & Medical Instrumentation (D9) 
Dr. Raymond Jonnard 
Paterson General Hospital 
Paterson, New Jerse 
Meteorological Instrumentation (D160) 
G. M. Rolls 
703 Ludlow Street 
Takoma Park 12, Maryland 
Nuclear Radiation Instrumentation (D11) 
Chairman to be announced 
Geophysical Instrumentation (D12) 
Chairman to be announced 
Physical Properties Measurement (D13) 
Martin P. Cornelius 
International Harvester Company 
Manufacturing Research Department 
5225 S. Western Blvd. 
Chicago 9, Illinois 
Aeronautical Instrumentation (D14) 
Floyd Simpson 
Industrial Engineering Corp. 
425 East Woodbine 
Louisville, Ky. 
Data Handling (D15) 
R. E. Wendt, Jr. 
Westinghouse Electric Corp. 
Headquarters Mfg. Lab. 
1844 Ardmore Blvd. 
East Pittsburgh, Pa. 
Heating & Ventilating Instrumentation (D16) 
N. J. Janisse 
Johnson Service Company 
507 East Michigan Street 
Milwaukee 2, Wisconsin 
Steering Committee 
N. M. Blair 
Panellit, Inc. 
7401 N. Hamlin Ave. 
Skokie, Illinois 


Recommended Practices Division 
Recommended Practices (E1) 

A. V_ Novak 

E. I. duPont deNemours & Co. 

P. O. Box 993 

Charleston 24, W. Va. 


Treasurer’s Division 


Finance (F1) 
Howard Hudson 
Panellit, Inc. 
7401 N. Hamlin Ave. 
Skokie, Ill. 


Representatives to Committees 
of following Societies: 


American Standards Association Sectional 
Committee (C85) 
Terminology for Automatic Controls 
William I. Caldwell 
Taylor Instrument Companies 
95 Ames Street 
Rochester 1, N. Y. 
American Standards Association Committee 
(Y12), Hydraulic & Pneumatic Symbols and 
Diagrams 
George A. Larsen 
Texas Company 
Lockport, III. 
American Association for the Advancement of 
Science 
W. A. Wildhack 
National Bureau of Standards 
Washington 25, D. C 
National Research Council 
Porter Hart 
The Dow Chemical Company 
Freeport, Texas 
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ExecDirector’s Diary | 








By the time you will be reading this 
Diary your Executive Board will have 
completed the appointment of chair- 
men for our national Committees for 
the year beginning November Ist. 
Committee activities are the life 
stream of our Society. On their plans 
depend the continued growth of our 
prestige and services. The chairman 
has a vital part to play, but he alone 
cannot bring to fruition the expanse 
of ideas which a group can contribute 
and help put into action. Hence the 
chairman always needs with him other 
members with experience and interest 
in the area of his Committee’s subject 
matter. He needs a continuing knowl- 
edge represented by those who have 
served previously on his Committee; 
but he also needs new thinking rep- 
resented by new blood appointments. 


Committee personnel — the wheel- 
horses of our national organization— 
volunteer and give many hours of able 
devotion to ISA matters; usually on 
their own time and expense. Because 
these Committees are nation-wide in 
composition, the meetings of the Com- 
mittee occasionally require travel to 
a central meeting place. This is an- 
other consideration for those who 
wish to serve on such committees. 
Depending on one’s position in his 
company will he find it easy or diffi- 
cult to go to another city for a meet- 
ing. 


Yet with all such impediments, ISA 
has been extremely fortunate in the 
number and quality of its Committee 
personnel. As we grow, many more 
members are needed in national ac- 
tivities. In the past, members were 
asked to indicate in a questionnaire 
their interest in serving on these 
committees. Some volunteered and 
were appointed. Others showed in- 
terest, but were not considered suffi- 
ciently experienced in the field of 
their preferred Committees to warrant 
imposing on their time. And then 
there were some who wanted to serve, 
but were not sure that their company 
would permit them to take the oc- 
casional time off. 


During this coming year, ISA will 
make a determined effort through its 
public relations activities to bring to 
the attention of top management, in 
companies from which we draw mem- 
bership, the purposes and programs 
of our Society. This will help get 
official acceptance for requests to par- 
ticipate in ISA work by our members. 


Meanwhile, ISA is willing to write 
directly to one’s superior pointing out 
the values to the company, to the 
member, and to the Society which can 
be derived from Committee work. 

nsequently any member who wishes 
to offer his services on a national 
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Virginia Zugbaum Featured 
In Chicago Newspaper Story 


“Woman Holds Important Man’s 


Job in Steel Mill” was the head over 
Virginia 


a story about Zugbaum, 
Secretary of the 
Northern _Indi- 
ana Section, in 
the October 17 
issue of the Chi- 
cago Daily Trib- 
une. 


Apparently 
dismayed at the 
fact that Vir- 
ginia stood tops 
for six years in | 
classes of elec- \ 
tricity, electron- 
ics, engineering 
drawing and other technical courses 
at Calumet Extension of Purdue Uni- 
versity, the article covered her entire 
career, from private secretary to in- 
strument journeyman. 





Virginia Zugbaum 


Virginia is in the instrument de- 
partment of the U. S. Steel Corpora- 
tion’s Gary, Ind., steel works handling 
cost control, specifications and inven- 
tory of parts for more than 10,000 au- 
tomatic controls and instruments. 


She has a son who is an appren- 
tice for an electrical construction firm 
in Chicago. “Like mother, like son,” 
seems to be a modern twist to the old 
adage. 


Committee may do so conditionally 
upon his company’s approval. When 
the chairman accepts him on his com- 
mittee, he will arrange for the Na- 
tional Office to issue such a letter to 
the company executive whom the 
member names. 


Elsewhere in this issue of the JSA 
Journal is the list of the Chairmen of 
national Committees. Write to the 
chairman of the Committee in which 
you have a prime interest and give 
him information on your background 
which will assure him that you are 
qualified to be on his Committee. If 
you need company sanction, mention 
it, giving the name of the person to 
whom ISA should write. 


In short, ISA wants a wider par- 
ticipation on its Committees. It will 
help to every extent practical to get 
your service sanctioned and _ recog- 
nized. There are opportunities for all 
your capabilities; technical, journalis- 
tic, administrative, promotional, fi- 
nancial, educational, scientific, etc. 
Remember that one’s career is en- 
hanced by such participation. Leader- 
ship in ISA work reflects favorably 
on one’s capacity for leadership in his 
own company. 


Betl Kirkneed. 


ISA’s First Group of 1956 
Sustaining Members 


These companies have become Sus- 
taining Members in ISA for the cur- 
rent fiscal year: 


The Dow Chemical Company 
Foster Wheeler Corporation 
Monsanto Chemical Company 
Sprague Electric Company 


Sustaining Members pay $250.00 
dues annually in support of the So- 
ciety’s activities. Funds from such 
memberships are now set aside to be 
used exclusively for special projects 
such as scholarships, research work, 
standardization programs and educa- 
tional and training programs. As the 
fund grows, the ISA Executive Board 
will authorize the projects which will 
be financed with these funds. 


Prior to the adoption of the new 
Constitution and By-Laws, a company 
which exhibited in our annual shows 
and a company which paid sustaining 
dues were both designated as Cor- 
porate Members. This terminology has 
now been eliminated to provide two 
types of membership: Exhibitor and 
Sustaining. 


Sustaining Membership carries with 
it the usual privileges and services of 
full individual ISA membership, ex- 
cept for Section affiliation and voting. 
Many companies find this modest com- 
mitment of dues a means of adding 
great encouragement to the work of 
our Society. 


A plan of increasing the number of 
sustaining members is being developed 
by the Executive Board. Individual 
members who believe their companies 
would accept a proposal to become 
Sustaining Members can help in this 
plan by advising the ISA Executive 
Director of their willingness to con- 
tact their company officials on this 
matter. Such members will be as- 
sisted by the Society in fully explain- 
ing the purpose and value of ISA Sus- 
taining Membership. 


Society Adopts New Slogan 


The well-known slogan “Instrumen- 
tation Paces Automation” has been re- 
vised by the Society to read “Instru- 
mentation Speeds Automation.” This 
change was made as an effort to capi- 
talize on the first letters of the three 
words—ISA. This striking phrase 
which is becoming a trade mark in the 
instrument industry will appear on the 
front cover of each issue of the Jour- 
nal, 


Women in Engineering 

Out of approximately 105,000 women 
who graduate from college each year, 
only a small percentage receive engi- 
neering degrees. In 1952-53 only 33 
women obtained their first degree in 
engineering 
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Pittsburgh Section Announces 
Conference on Instrumentation 


In Iron and Steel Industry 


The Pittsburgh Section has an- 
nounced plans to hold its Sixth An- 
nual Conference on “Instrumentation 
in the Iron and Steel Industry,’ March 
5-7, 1956, at the Hotel Webster Hall, 
Pittsburgh. 

In addition to presentation of pa- 
pers, this year’s three-day event will 
include the opening of the 1956 In- 
strumentation and Electronics Travel- 
ing Show. This exhibit will be dis- 
played in over 30 cities throughout 
the country. 

Conference Chairman is R. A. 
Francy of Weirton Steel Co., Weirton, 
W. Va., and Exhibit Committee Chair- 
man is Paul M. Hankison of Hanki- 
son Corp., Pittsburgh. 

For further information write Fred 
D. Marton, 845 Ridge Ave., Pittsburgh 
12, Pa. 


New ISA Constitution and 
By-Laws Approved by Members 


The new Constitution and By-Laws 
passed by the ISA Council at its meet- 
ing in Los Angeles met with over- 
whelming approval of the members. 
Of a total of 2078 ballots, 2057 voted 
for, and 23 against. Accordingly, the 
new Constitution and By-Laws became 
effective Nov. 13, 1955, 30 days follow- 
ing the date on which the ballots were 
mailed to the members. 


While all provisions are now in 
effect, a few changes will be instituted 
later as is specified in the new Con- 
stitution and By-Laws. These later 
changes are: 

e Election of a President-elect-Sec- 

retary. 

e Election of the District Vice Presi- 

dents. 

e Converting members’ dues to fiscal 

year basis. 


Among the changes immediately ef- 
fective, these are of special interest: 

1. Authorization of Student Sec- 
tions. 

2. Eliminating the term “Corporate 
Membership” and providing for “Sus- 
taining Membership” and “Exhibition 
Membership.” 

3. Authorizing only these types of 
membership for Sections: Honorary; 
Full; Associate; Student; and, Affil- 
iated. 

4. New members’ date of admission 
into ISA is the date on which he is 
notified of election by the Executive 
Director. 

5. Termination of membership for 
non-payment of dues six months after 
date due. 

6. An Executive Committee for the 
Executive Board. 
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Quality Control Society 
Sponsors National Symposium 


The Second National Symposium on 
Reliability and Quality Control in 
Electronics will be held at the Hotel 
Statler in Washington, D. C., January 
9-10. The Symposium is being spon- 
sored by the Professional Group on 
Reliability and Quality Control of the 
Institute of Radio Engineers. 


Co-sponsors for the two-day event 
are: Electronics Division of the Amer- 
ican Society for Quality Control; and 
Staff Committee on Acceptance Pro- 
cedures of Radio-Electronics-Televi- 
sion-Manufacturers Association. Con- 
tact Dr. Victor Wouk, Beta Electric 
Corp., New York, N. Y. for more in- 
formation. 


Engineers Joint Council Holds 
Nuclear Congress, Exposition 


Coordinated by Engineers Joint 
Council for 26 engineering and scien- 
tific groups, a Nuclear Engineering 
and Science Congress and Interna- 
tional Atomic Exposition is being held 
December 12-16 in Cleveland. 


A complete set of 329 papers pre- 
sented at the five-day Cleveland event 
are available for $65.00. Write Amer- 
ican Institute of Chemical Engineers, 
25 W. 45th St., New York 36, N. Y. 


Astabula Section Chartered; 
More Groups Becoming Active 


A newly-organized Section at Asta- 
bula, Ohio, has been chartered as the 
80th ISA Section. The Charter was 
approved November 19 by the Execu- 
tive Board at its meeting in Pitts- 
burgh. 


Acting officers of the new Section 
are: E. Gardner, President; G. Gus- 
cott, Secretary; and J. Nappi, Treasur- 
er. 

Other groups under active organiza- 
tion leading to the possibility of early 
petitions for Section Charters are: 
Fairfield, Conn., Hartford, Conn., Ida- 
ho Falls, Idaho, Lehigh Valley, Pa., 
and Omaha, Neb. Groups which have 
shown interest but are not yet suffic- 
iently on-the-way are: Henderson, 
Nev.; Mobile, Ala.; Randolph, N. H.; 
Scranton, Pa.; and Youngstown, Ohio. 


During the past year Sections at 
Mojave Desert, Memphis, Pensacola, 
Richmond-Hopewell and San Diego 
have been officially presented with 
Charters. Chattanooga and Oklahoma 
City Sections will be officially pre- 
sented with Charters in the near 
future. 





Boston Section Plans Yankee 
Instrument Fair, Symposium 


Dubbed as a miniature of the 10th 
Annual Instrument-Automation Con. 
ference and Exhibit, the Boston go 
tion has announced plans for its 
Yankee Instrument Fair and Sympo- 
sium, January 10-11, 1956, at Boston's 
Sherry Biltmore Hotel. 


For those who were unable to at 
tend the ISA West Coast affair, they 
will have an opportunity to see the 
same equipment and exhibits at the 
event sponsored by the Boston Section, 


Hundreds of new or improved jp. 
struments and accessories for measure 
ment and control will be exhibited ang 
demonstrated. 


The Symposium, running coneyr 
rently with the Fair, will be devoted 
to talks and discussions on subjects of 
instrument interest. The latest tech- 
niques and methods of analysis wil] 
be described by authorities in the field. 


For further information see the ad- 
vertisement on page 24A of this issue. 


Industrial Instrumentation 
Symposium at Florida Univ. 


The Seventh Annual Southeastern 
Symposium on Industrial Instrumen- 
tation will be held at the University 
of Florida, Gainesville, Fla., January 
30-February 1, 1956. The _ three-day 
event is being sponsored jointly by 
ISA and the Engineering and Indus 
trial Experiment Station. 


A panel discussion entitled “Elec 
tronic vs. Pneumatic Controls” is 
scheduled with R. C. Specht as mod- 
erator. The panel will consist of R. D. 
Webb, Dave Boyd, Charles Swartwout 
and C. B. Moore. Speakers and their 
subjects are: 


William Broughton—-Controls in the Phos- 
phate Industry 

E. P. Diehl, General Electric Company 
Nuclear Power Plant 

Lyle Eige—Diaphragm Motor Valves 

John L. Kuranz--Radioisotopes 

Norman Lieblich—-Pressure Regulators 

Stephen F. Malaker—Nuclear Systems In- 
strumentation 

W. H. Matthews—Control of Gas Engine 
Driven Compressors 


Russell Schlegel, Minneapolis-Honeywell 
Regulator Co.—-Data Handling Systems 


Tom Waldrop, Republic Flow Meters— 
Electronic Boiler Controls 


R. MM. Stotsenberg, Robertshaw-Fulton 
Controls—Capacitance For Level Meas- 
urement 

Lester E. Styber—Liquid Level Controls 


Richard E. Wendt, Jr., Westinghouse Elee- 
tric Corp.—-Data Handling 
R. K. West—-Magnetic Amplifiers 


At least 25 instrument manufactur 
ers will have displays for the instru 
ment show to accompany the Sympo 
sium. Contact W. C. Hackler at the 
University for more information. 
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RICHMOND-HOPEWELL SECTION receives Charter from Past President Warren H. 


Brand at a meeting in September. 





President Pro Tem Brendan P. White accepts the 


Charter. Others (left to right) are: George C. Nicholson, W. H. Kidd, Robert Quick, 
William H. Reynolds, William B. Fisher and William W. Lundquist. 


Past President Warren H. Brand 
presented a Charter to the newly- 
formed Richmond-Hopewell Section at 
a meeting September 27 in Petersburg, 
Va. Following presentation of the 
Charter, Mr. Brand gave a brief his- 
tory of the ISA and explained func- 
tions of the Executive Board. 


Main speaker for the evening was 
Joseph Wapner, chief engineer of the 
Fischer & Porter Data Reduction and 
Automation Division. He spoke on 
“Digital Computing and Automatic 
Logging of Process Variables.” Mr. 
Wapner illustrated his talk with slides. 
—H. H. Frank. 


Los Angeles Show Reports 
Given at Cleveland Meeting 


Reports on the Los Angeles Show 
were given at the October meeting of 
the Cleveland Section by M. McMillen, 
I. Warshawsky and I. Lefkowitz. Prin- 
cipal speaker of the evening was H. 
Koppel, research engineer of the Bailey 
Meter Co. His subject was “The De- 
velopment of a D.C. Potentiometer Re- 
corder."—F. W. Kirk. 


Monthly Drawing Stimulates 
Interest at Tullahoma 


In an effort to stimulate renewals 
and ISA interest, the Tullahoma Sec- 
tion holds a drawing at each meeting 
and awards the winner a $2.00 credit 
to be used for ISA alone. The money 
can be used for publications, emblems 
or renewals, as several Section mem- 
bers have done.---J. Windsor. 
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NATO Instrumentation Talk 


At Mojave Desert Section 


Lt. Col. Jack L. Ridley, Chief of the 
Flight Test Engineering Division at 
the Air Force Flight Test Center, Ed- 
wards AFB, gave a talk on the aims 
and workings of the AGARD (Advisory 
Group for Aeronautical Research and 
Development) Committee of the NATO 
countries at the October meeting of 
the Mojave Desert Section. Lt. Col. 
Ridley is a member of the committee. 


He discussed the methods and types 
of instrumentation being utilized by 
NATO countries in the flight testing 
of aircraft. He also challenged the 
instrumentation engineering field by 
stating that this group must look into 
the future and have the tools ready 
for data acquisition rather than de- 
sign and develop such tools when 
necessity arises.—B. EF. Oldfield. 


Nichols Addresses Rochester 
Section October Meeting 


N. B. Nichols, a member of the Bos- 
ton Section, and active in National ISA 
activities was the featured speaker at 
the October 25 meeting of the Roches- 
ter Section. Subject of Mr. Nichols’ 
talk was “Transistor Operation and 
Application.” 


The speaker covered the theory of 
semiconductors and the operation of 
rectifying junctions as well as the 
technical aspects of transistors and 
how they are made. Mr. Nichols is 
Manager of Raytheon Manufacturing 
Company’s commercial engineering 
how they are made. Mr. Nichols is 
manager of Raytheon Manufacturing 
Company’s commercial engineering 
affairs.—R. C. Swartz, Jr. 


SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 
National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 
glossy photos of “action” news 
are desired with identifications 


Sheen Presents Charter 
At Pensacola Section Meet 


The October 27 meeting of the Pensa- 
cola Section was highlighted with a 
presentation of a charter to the Sec- 
tion by Robert T. Sheen, newly-elected 
National President. 


In addition to presenting a charter 
to the Section which was formally or- 
ganized in July, 1955, Mr. Sheen de- 
livered a paper on “Controlled Vol- 
ume Pumps in Instrument Systems.” 


The new Section’s membership en- 
compasses an area extending from 
Panama City, Fla., to Moss Point, 
Miss. Membership of the Pensacola 
Section is now up to approximately 890, 
of whom 65 are new members. The re- 
mainder are made up of transfers 
from other Sections.—W. H. Matthews. 


Textile Machinery Company 
Tour Highlights Paducah Meet 


In lieu of its regular meeting, the 
Paducah Section toured the Southern 
Textile Machinery Company in Padu- 
cah November 3. The group noted the 
manufacture of precision machinery 
from rough casting to final finish. 


Tolerances and finishes required for 
textile machinery were also given spe- 
cial attention of the members. Sidney 
Dykes, a member of the Section, was 
tour guide. Mr. Dykes is head of the 
host firm’s metallurgy department.— 
E. George. 


OBITUARIES 
James KR. Shotivell, Ir- 


The Wilmington Section regrets to 
announce the death of James R. Shot- 
well, Jr., on November 8, in George- 
town, Del. Mr. Shotwell had been an 
instrument engineer at All-American 
Engineering Co. 


Frank M. Pyke 
The Central New York Section re- 
grets to announce the death of Frank 
M. Pyke, who died November 8, in 
Oswego, N. Y. 


Gerald G. Lipke 

The Pittsburgh Section regrets to 
announce the death of Gerald G. 
Lipke, who died with his wife Patricia 
in an airplane crash November 1, in 
Colorado. Mr. Lipke had been sales 
manager for The Hagan Corporation, 
Pittsburgh, Pa 
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A Membership Problem— 


And How Sarnia Section Handles It 


Many of the local ISA Sections have 
some kind of “membership problem” 
to which they seek a satisfactory so- 
lution. Quoted from the “President’s 
Corner” in the Sarnia Section month- 
ly Bulletin is the following letter to 
the Section membership. 


In his letter, Section President L. 
J. Hall takes each “reason” for mem- 
bers’ complaint and answers clearly. 


“As the new season begins, your 
Section’s new executive faces a real 
challenge — to offset the dwindling 
membership of the Sarnia Section, 
ISA. Official membership as of Sep- 
tember 1, 1955 was 77 as compared to 
134 in 1953. Of the 77, 18 are behind 
in their dues. 


“Various reasons for the decline in 
membership are advanced. They are: 


1. The dues ($12 per year) are too 
high for the average mechanic. 

. The programs are uninteresting. 

3. The ISA cannot do anything to 
influence employers to look more 
favorably on Instrument Mechan- 
ics. 

4. The ISA does not provide enough 


bo 


schools in which the mechanic 
ean better his instrument edu- 
cation. 


“All of these reasons have some 
truth in them, but all of them can be 
shown to be not good enough for the 
man who is really interested in in- 
struments. Let us take them one by 
one. 


“First, dues: While the executive 
of the Sarnia Section believes dues 
could be lower and is taking every 
step to get them lowered, we still be- 
lieve they are not too high for the re- 
turns. Most mechanics who claim 
they cannot afford $12 a year are also 
the ones who could not afford $2 per 
year when the Sarnia Instrument So- 
ciety was not affiliated with the ISA 
back in 1947. Incidentally, our mem- 
bership then was only 65, about the 
same as it is now. At that time — 
with price controls still on — $2 would 
buy about what $5 would buy now, 
and while the average mechanic’s wage 
then was 85 cents an hour, he now gets 
$2 per hour. So, allowing for infla- 
tion, even the dues of the old Sarnia 
Instrument Society should have been 
about $6 per year. Then, adding on 
the increased benefits and prestige to 
be gained by affiliation with the ISA, 
the dues should be about $10 which is 
the figure the executive desires. A 
great number who cannot afford $1 
per month for the ISA are paying 
from $2 to $3.50 per month for union 
dues. Unions not only fail to help the 
cause of the Instrument Man, but ac- 
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tually strive to keep him down to 
the level of ‘other trades’. Some will 
pay from $24 to $50 per year for vari- 
ous club dues, which may help his so- 
cial life, but does not help him in his 
job — without which he would have 
no social life. 


“Reason No. 2: ‘The programs are 
uninteresting.’ Well, you cannot please 
all of the people all of the time. For 
the critical person with little fore- 
sight, only one or two programs per 
year may fill his particular needs for 
his particular job. For the mechanic 
who hopes and expects to advance in 
his career, no program is without some 
value. The future will prove that 
every bit of knowledge gleaned about 
instruments will help the ambitious 
man to advance and be recognized by 
his superiors. 


“Even the programs ‘away over 
your head’, as some term it, are good 
practice in thinking in instrument 
terminology. A man cannot better him- 
self unless he tries something too diffi- 
cult for him. How far would a high 
jumper get if he tried to jump over 
only those heights he knew from past 
experience he could jump? 


“Others want only socially good 
times. Whereas the ISA does provide 
a certain amount of good fellowship, 
it is not a social club. If you want to 
play poker or dance, there are clubs 
for that type of entertainment. If we 
have to entertain people to keep them 
as members, then we are better off 
without them. We do have entertain- 
ment at the Christmas and Annual 
Dinner meetings, as well as the usual 
bit at each meeting, but it is not the 
main purpose of our Society. 


“Reason No. 3. ‘The ISA cannot do 
anything to influence employers to 
look more favorably on Instrument 
Mechanics.’ This is not true. Most 
employers regard a mechanic who is 
an ISA member as a better man, other 
things being equal, than one who does 
not care to use some of his spare off- 
work time to advance his knowledge of 
instruments. The proof of the fore- 
going is based partly on actual ex- 
perience, for there are few foremen 
and Instrument Engineers indeed who 
are not ISA members. If your boss 
believes it is good for himself, and 
you would like to be a boss, then fol- 
low his example. Some mechanics 
take exactly the opposite view. ‘If 
my boss thinks it is good — it must be 
bad!’ Mechanics who believe this 
where it concerns the ISA must be- 
lieve it where it concerns any rela- 
tion between them and their boss and 
if this is so, such a mechanic is cut- 





ting off his nose to spite his face — 
he will never be a boss. 


“The other proof for using spay 
time in ISA work is common Senge. 
Imagine yourself as an employer ¢ 
instrument men. A promotion igs ¢op,. 
ing up. You have two men. Analyze 
as you can, you cannot choose betwee 
them. Then you discover that om 
man is through with instrument 
when the quitting whistle blows. The 
other man spends part of his leisy 
time studying the theory of instr. 
ments. He belongs to the ISA. Which 
man would you choose? It would be 
very illogical to choose the first map! 


“The last reason — schools: We are 
currently working to provide a school 
which will satisfy the need of the 
greatest number of mechanics. We 
agree that we have not done every. 
thing we could in the past, but that 
was because of the results. We pro 
vided a _ full-term school of night 
classes in 1953-54 at the Sarnia Col 
legiate. We started with 25 trainees, 
but before Christmas recess we dropped 
to about 10, and very few finished the 
course. We are willing to concede 
that it might have been too stretched 
out to sustain interest. So, our Ed 
cation Chairman, H. Kohlmeier, will 
issue a questionnaire at the Septem- 
ber meeting asking all present the 
type of school they prefer. This will 
guide him in another attempt to pro 
vide a school that will satisfy the 
needs of most members. 


“We have frequently heard the com 
plaint: ‘Why should I pay to belong 
to the ISA when I can attend the meet 
ings for nothing?’ 


“While attending meetings is only 
one of the benefits of ISA membership, 
we feel the complaint is valid. At 
our September executive meeting, We 
decided that from now on only ISA 
members will be admitted to meet 
ings. In order that a_ prospective 
member may ‘sample’ a meeting be 
fore he decides to join, such a person 
may attend two meetings by applying 
for an invitation card issued by the 
Membership Chairman. He can get 
this card by direct application to the 
Membership Chairman, Tom Scar® 
brook, Dow Chemical or 744 Sylvia 
Street—or, to his company represent 
tive—but, he must have an invitation 
and wear the guest card in his lapel 
at the meeting. Besides this oppor 
tunity, two programs per year will be 
open meetings, and will be advertised 
as such in the Bulletin. This restri¢ 
tion does not apply, of course, # 
guests of the speaker. Yours for # 
Better Society.”—L. J. Hall, President. 
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a C. Dean, Goodyear Aircraft 


Robert L. Moss, Columbia Southern Chemical 


Corp. 
ALBUQUERQUE 
J ou 9 Schauer, P.E., Sandia Corp. 
John R, Tolmie, Sandia Corp. 

-LA-TEX 
5 Y Hopkins, Arkansas Fuel Oil Corp. 

ard A. A. Nelson, Jr., Interstate Oil 

Pipe Line Co. 
Ted Taliaferro, Lone Star Steel Co. 
BALTIMORE - 2 ’ : 
John H. Felber, Baltimore Gas and Electric 
William D. Fulton, American Oil Co. 
Burnham Josselyn, Glenn L. Martin Co. 
David W. Kennedy, Minneapolis-Honeywell 


Reg. Co. : 
Robert S. Warwick, Minneapolis-Honeywell 


Reg. Co. 
BATON ROUGE 
William C. Beall, Naugatuck Chemical Co. 

T. L. Cappel, Esso Standard Oil Co. 

Julius B. Chidester, Ethy!] Corp. 

John W. Cruthirds, Ethy! Corp. 

John S. Day, Ethyl Corp. 

Erman R. Hunt, Ethy! Corp. 

Bobby J. LeBlanc, Ethyl! Corp. 

— R. Mahaffey, Naugatuck Chemical 


George M. Carroll, Esso Standard Oil Co. 
Byron V, Molstedt, Esso Standard Oil Co. 
Raymond J. Moody, Moody-Price, Inc. 
Calvin L. Perilloux, Minneapolis-Honeywell 


Reg. Co. 
H. E. Pittman, Esso Standard Oil Co. 
Jere K. Price, Moody-Price, Inc. 
Ray C. Schillings, Kaiser Aluminum and 
Chemical Co. 
Joe C. Vance, Naugatuck Chemical Co. 
BIRMINGHAM 
George R. Brady, Jr., Manning, Maxwell & 
Moore, Inc. 
"Richard i 
. Baumann, General Electric Co. 
Carlton R. Fleming, The Foxboro Co. 
Arthur L. MacRitchie, General Electric Co. 
John B. Parkes, Jr., The Foxboro Co. 
Paul B. Robinson, General Electric Co. 
John J. Ruskey, A. C. Lawrence Leather Co. 
Harry L. Savage, General Electric Co. 
ine an. om. H. Bertram Co., Inc. 
. Stewart, General E i 
CENTRAL ILLINOIS al Electric Co. 
. Barclay, Taylor Instrument Co 
Robert L. Anderson, Caterpil! C 
CENTRAL NEW YORK ee 
John H. Bouman, Ansco Div. General Ani- 
line & Film Corp. 
Ralph W. Earl, C. A. Norgran Co. 
oe 3. ae, Vincent J. Miller Co. 
e J. oy, s i p “Oo 
CHARLESTON y acAlaster Bickwell Co. 
Charles J. Hoover, DuPont Co. 
James Larden, E.I. DuPont DeNemours & 


0. 
CHICAGO 
Charles W. Baker, Sohio Chemical Co. 
W. Ivan James, Panellit, Inc. 
Roger R. Jenness, Northwestern University 
Lawrence Kettler, Panellit, Inc. ; 
—— M. Repasz, Sohio Chemical Co. 
Gan Thomason, Mason-Neilan Reg. Co. 
Sotale. Walker, American Machine & 
»_ Inc. 
i E. Weber, Medical Arts X-Ray Co. 
. : we S. Morgan Smith Co. 
CINCINNATI engerger, Acme Steel Co. 
J. Ernst, Bendix Aviation Corp. 
Paul D. Fleming, General Electric Co. 
Myron House, General Electric Co. 
W. Meyer, Minneapolis-Honeywell 


yw Pettersen, Jay Instrument and 
0. 
one 8. Solari, General Electric Co. 
cue ND itowe, General Electric Co. 
~~ Fayerweather, Photron Instrument 
COLU IE tis Johansen, Samuel Moore and Co. 
— Anderson, E.I. DuPont DeNemours 


Alfonso Angelone, Ohi iversi 

» io State University 
— C. Page, Jr., North American Avia- 
Ww AY Rigby. Jr.. Owens-Corning Fi- 
Paul “K Corp. 

cio ee Owens-Corning Fiber- 
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CUMBERLAND 
Raymond E. Chaney, Celanese Corp. of 
America 
EASTERN NEW YORK 
Winfield H. Baker, N. Y. State Dept. of 
Health 
Richard J. Dunham, General Electric Co. 
Leland 8S. Fasoli, Carse Electric Co. 
Warren R. Langdon, General Electric Co. 
Raymond E. May, ALCO Products, Inc. 
Walter Mikelson, General Electric Co. 
Charles G. Peister, General Electric Co. 
Franklin J. Phillips, General Electric Co. 
John J. Welsh, Allstate Co. 
FOX RIVER VALLEY 
Archie Olds, Consolidated Water Power & 
Paper Co. 
Robert W. Panter, Consolidated Water Pow- 
er & Paper Co. 
Earl Smith, Jr., Consolidated Water Power 
& Paper Co. 
Bruce W. Wallace, Taylor Instrument Co. 
HOUSTON 
Hugh C. Behrens, Dow Chemical Co. 
A. F. Geraghty, Minneapolis-Honeywell Reg. 


Co. 
John W. Kinsel, M. N. Aitken Co. 
Ben Roy Robertson, American Oi! Co. 
Eddie V. Sheeks, Carbide Carbon Chemical 


Co. 
Charles E. Wood, Monsanto Chemical Co. 


INDIANAPOLIS 


Paul C. Jones, The Foxboro Co. 


KANSAS CITY 


Edward A. Mahaffy, Westinghouse Electric 


Corp. 

William D. Taylor, Westinghouse Electric 
Corp. 

William C. Van Gorder, Westinghouse Elec- 
tric Corp. 


LOS ANGELES 


Elwyn A. Andersen, Wilmington Instrument 
Co. 
Wilbur James Barmore, Wiancko Engineer- 


ing Co. 
Wayne E. Blackburn, Librascope, Inc. 
Gerald B. Blackwell. Gilfillan Brothers 
Ralph H. Butler, Jr., Lockheed Aircraft 


Corp. 

Thos. H. Cahill, Jensen Instrument Co. 

Carl G. Chafin, Helipot Corp. 

Arthur W. Charrett, Larshan, Inc. 

Robert L. Cochran, Genera! Box Distributors 

Louis de Bottari, Servomechanisms, Inc. 

Paul L. Donaldson, Jr., North American 
Aviation, Inc. 

Glen W. Fancher, Hydro-Aire, Inc. 

— J. Gee, Western Sales Engineering 
oO. 

William M. Haire, Southwestern Engineer- 
ing 

Clarence J. Hawkins, U. S. Navy 

Charles S. Inlow, Patec Tool & Engineer- 


ing Co. 

Robert H. Jacobs, North American Avia- 
tion, Inc. 

Sidney A. Joelson, Technicolor Motion Pic- 


tures 

Ted Lentz, Northrop Aircraft 

Leo Lesmeister, California Institute of Tool 
Engineering 

Fred S. Linn, Jr., Sperry Gyroscope Co. 

Joseph M. Looney, Jr., Technology Instru- 
ment Corp. 

Fred J. MacKenzie, Consolidated Engineer- 
ing Corp. 

Robert W. Martin, Technology Instrument 


Corp. 
F. L. McQuiston, Precision Maintenance Co., 


ne. 

G. Eugene Michel, Optical Coating Labora- 
tory, Inc. 

Gene D. Pribble, Gene D. Pribble Co. 

Charles L. Richard 

Donald E. Riesen, Hughes Aircraft Co. 

Frank C. Rock, Technicolor Motion Picture 
Corp. 

Homer I. Sargeant, Hughes Aircraft Corp. 

Russell Glenn Smith, Firestone Tire & Rub- 
ber Co. 

James O. Southern, L. A. Dept. of Water 
& Power 

James D. Sparks, Douglas Aircraft Inc. 

Charles J. Stone, California Institute of 
Technology 

Oswald Swenson, Lockheed Aircraft Corp. 

John C. Telinde, Douglas Aircraft Co. 

Cecil C. Todd, Northrop Aircraft Inc. 

Victor E. Turner, Sperry Gyroscope Co. 

John E. Vehrencamp, University of Cali- 
fornia 

Arthur Wahl, Lockheed Aircraft Corp. 





H. Dudley Wright, Wright Engineering Co. 
A. M. Zarem, Stanford Research Institute 
George L. Ziegler 

LOUISVILLE 
Charles D. Potts, E.Il. DuPont DeNemours 


& Co. 
MOJAVE DESERT 
Alden N. DeWitt, Bell Aircraft Corp. 
Emil Henrick, Air Force Flight Test Center 
Raymond N. Urick, USAF Rocket Engine 
Test Lab. 
MUSCLE SHOALS 
Hunter S. Woodbery, The Chemstrand Corp. 
NEW JERSEY 
Frederick M. Bender, Weston Electrical In- 
strument Corp. 
Frederic R. Doll, Esso Research & Engi- 
neering Co. 
Frank E. Lehr, Jr., General Aniline & Film 
Corp. 
Harold Olden, Thermo Electric Co., Ine. 
Joseph F. Schneider, Jr., The M. W. Kel- 
logg Co. 
M. A. Stimac, Allied Chemical & Dye Corp. 
Robert J. Vonderhaar, Black, Sivalls & Bry- 
son, Inc. 


Harry D. Wulforst, Reinhold Publishing 
Corp. 
NEW ORLEANS 


John J. Rein, Jr., Industrial Instrument 
Works 


NEW YORK 


Bernard Brodsky, Charles Engelhard, Inc. 
John Joseph Cassidy, Signal Corps, U. S. 


Army 
Charles R. DeArman, The Bristol Co. 
Robert L. Demuth, Jr., Baldwin-Lima-Ham- 
ilton Co. 
F. George Dupont, Remington Arms Co., 


Inc. 
Leslie P. Holcomb, Black, Sivalls & Bryson, 


Ine. 
Frederick S. Korb, William Miller Instru- 
ments, Inc. 
Ted Z. Plaut, Flight Enterprises, Inc. 
Richard Adam Ten Eyck, American Cyana- 
mid, Lederle Labs. Div. 
Alfred G. Veeck, Consolidated Edison Corp. 
"= Se 
NIAGARA FRONTIER 
John R. Morgan, Hooker Electrochemical! 
Co. 
NORTHERN CALIFORNIA 
Norman A. Austin, Standard Oil Co. of 
Calif. 
D. H. Bergis, Consolidated Engineering Corp. 
Andrew Bremer, Shell Development Co. 
Charles D. Cox, San Francisco Ordnance 
District of War Dept. 
Glenn L. Davidson, Taylor Instrument Co. 
Leroy C. Euranius, Whitey Tool and Die Co. 
John E. Flanders, H. K. Ferguson Co. 
Ralph J. Krogfoss, Chas. M. Bailey Co. 
William R. Kuhl, Eastman Kodak Co. 
Philip E. Page, Jr., Leeds & Northrup Co. 
George S. Peterson, F. Somers Peterson Co. 
Donald G. Probst, Union Oil Co. 
W. C. Tower, Shell Chemical Co. 
O. Lyle Wainright, Jr., Ehrhart & Asso- 
ciates, Inc. 
Vernon B. Westburz, Stanford Research In- 
stitute 
George C. White, Wallace & Tiernan, Inc. 
Richard F. Zolling, University of Calif. Ra- 
diation Lab. 
NORTHERN INDIANA 
Edward K. Nestor, U. S. Steel Co. 
Robert A. Suckow, Mason-Neilan Regulator 
Co. 
NORTH TEXAS 
Frank D. Fox, Convair Co. Div. of General 
Dynamics Corp. 
Ira V. Garrison, Jr., Consolidated-Vultee Air- 
craft Corp. 
Walter E. Hiller, Minneapolis-Honeywell 


Reg. Co. 
Edwin F. Rutschmann, Convair Aircraft 
Corp. 


OKLAHOMA CITY 
John N. Karns, Deep Rock Oil Co. 
Granville Young, Jr., Deep Rock Oil Co. 
PANHANDLE 
Eugene L. Anderson, U. S. Dept. of Interior, 
Bureau of Mines 
Warren W. Chapman, Texas A. & M. Col- 


lege . 
Delos R. Goddard, U. S. Bureau of Mines 
PENSACOLA ’ 
Elbert M. Roberts, Jr., Gulf Power Co. 


(Continued on Page 570) 
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PERMIAN BASIN ' l iam 
Hubert F. Walters, E] Paso Natural Gas Co. ee 
Robert Y. Pogontcheef, Shell Oi! Co. 

PITTSBURGH 
Guy R. oes gg og “ F 9 
J. Peter Friday, Fischer orter Co. Wh N d | 
Walter M. Keck, Burns Electric Co. ft t t 
Robert R. Kretz, University of Pittsburgh a $ ew an mpor an wo 
Francis J. Mulligan, Heppenstall Co. 

James Silvus, Allegheny Ludlum Steel Corp. 
Edwin 7 — awn Service oe. 
Clarence J. Webster, Bloom Engineering Co., . - 
Tne. To keep pace with the latest applications 
PRESQUE ISLE 








ene 





Ivan C. Marsteller, General Electric Co. ° " 3 
pemacninacpeeweLl and developments in the broad fields of In : 
B. V. Woodlief, Nitrogen Div., Allied Chem- ; A si ; I = 
ical & D 
aE Titans Weteerstty of Vieginis strumentation, utomatic Controls and 

RICHLAND : te . : : 
Alfred L. Emmons, General Electric Co. Automation you need this vital and prac- : 
Wilbur P. Foote, Atomic Energy Commission - = S 
Lloyd J. Livingston, General Electric Co. - A 
Leroy T. Noga, General Electrie Co. tical data prepared by experts. I 
Ruben Lee Roy, General Electric Co. - A 

ROCHESTER 0 
Lloyd P. Merrill, Taylor Instrument Co. 1 
John E. Barber, Taylor Instrument Co. 

SABINE NECHES A 
BEL Ean, cr 0 om PROCEEDINGS of the 

SAINT LOUIS T 
William P. Ryan, Fischer & Porter Co. 

SAN DIEGO ! 
Harry R. Bergholz, Ryan Aeronautical Co. % soc £ Cc ; 
John Charles Hayden, Jr., Convair Aircraft IN TRUMENT IETY ° AMERI A 

Corp. ( 
Robert I. Kreisler, Convair Aircraft Corp. 


Edward J. Moore, Neely Enterprises 
L. M. Sheridan, Ryan Aeronautical Co. 
G G. Webber, Convair Aircraft Corp. 


6é +h) f f 
*—Srseelnagalaamameggian A “Must” Reference for 


George M. Hicks, Polymer Corp., Ltd. : 
Frederick Lesco, Polymer Corp., Ltd. z 


TEL 


Ross Lindsay. Polymer Corp., Ltd. Instrument Engineering Depts., Maintenance Depts., Libraries, © 

. Irwin, Minneapolis-Honeywell Reg. Co., ® ae e 

Ltd. Universities and Colleges, Consultants, Laboratories, Instrument | 
Joseph Rosenberg, Catalytic Construction of 

Canada, Ltd. Mfgrs. | 


George H. Willis, Polymer Corp., Ltd. 
SCIOTO VALLEY 

William R. Gilmer, Goodyear Atomic Corp. 

Morris M. Green, Jr., Grinnell Co. 


_ tegatana 123 Complete Papers and 29 Abstracts 











SOUTH TEXAS 
P. M. Elliott, Jr., Celanese Corp., of America Papers Presented at the First International Instrument Congress and Exposition 
TORONTO = e 
Paul Charles Lambert, Regent Oil Co. Paiiedsiphia ae. SESS. Sees 
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indianapolis Section Tours 
Chrysler Corporation Plant 


For its November 8 meeting the 
Indianapolis Section toured the Chrys- 
ler Corporation plant in Indianapolis. 
Following dinner in the plant’s cafe- 
teria, Chrysler guides conducted the 
group on a tour of the manufacturing 
facilities. Of particular 
section members was the underfloor 


interest to 


chip collecting conveyer system and 
fully automatic transmission _ test 


stands.—G. W. Bockstahler. 


Three Speakers Highlight 
Washington Section Meeting 


Meredith W. Wilson, Mills Dean III 
and Robert J. Singleton were speakers 
at the October meeting of the Wash- 
ington Section. Topic of the discus- 
sions were “Strain Gage Balances for 
Ship Model Testing.” All three speak- 
ers are members of the engineering 
staff at David Taylor Model Basin.— 


V. E. Benjamin. 


President Sheen Speaker 
At AMA Management Course 


National President Robert T. Sheen 
served as a speaker at a session of the 
American Management Association’s 
Management Course at the Hotel Sher- 


aton Astor, New York, October 14. 


The session was part of a week-long 
unit of the regular four-week course 
in the basic principles, skills and tools 
of management sponsored by the 
21,000-member management education- 


al association. 
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Perwoual Yotes 


The most interesting thing to most people — is other people 


T. H. Pierson, a member of the Chi- 
cago Section, has joined Eggelhof En- 
gineers, Inc., Houston, Tex., as Vice 
President. In 
his new  posi- 
tion Mr. Pierson 
will head one of 
the Process Di- 
visions and also 
assist in over- 
all management 
of the firm. He 
has served as 
Secretary on the 
ISA Committee 
for Industrial 
Processes since 
1951. Prior to 
joining Eggclhof Mr. Pierson was as- 
sociated with Corn Products Refining 
Co., Chicago. 





T. H. Pierson 


E. M. Jones, Executive Vice Presi- 
dent of Simplex Valve & Meter Co., 
Lancaster, Pa., has announced the 
appointment of 
Wayne W. Glov- 
er as Assistant 
Secretary of the 
firm. Mr. Glover 
is a member of 
the Philadelphia 
Section. In ad- 
dition to his 
new duties he 
will continue in 
the position as 
Chief Engineer. 
Mr. Glover has 
been with Sim- 





Wayne W. Glover 


plex since 1924. 


Twin City Section Tours 
Minnesota Mining Company 


The Central Research Laboratory of 
Minnesota Mining and Manufacturing 
Co., St. Paul, Minn., was the scene of 
the October 25 meeting of the Twin 
City Section. Following dinner the 
Section toured the mining firm and 
witnessed a demonstration of an ana- 
log. 

Reynolds Marchant gave a talk on 
“Development of Instrumentation at 
3-M.” He discussed various means of 
measurement and the early methods 


of measuring at Minnesota Mining de- 
veloping the evolution from art to sci- 
The ISA film on “Automatic Con- 
trol” was also shown—R. J. Bierman. 


ence. 


Charles C. Snider, a member of the 
Atlanta Section has been appointed 
manager of field sales at Consolidat- 
ed Engineering 
Corporation. In 
his new _ post 
Mr. Snider will 
have _ jurisdic- 
tion over re- 
gional sales of- 
fices in Chicago, 
Dallas, Atlan- 
ta, Philadelphia, 
and Pasadena, 
as well as dis- 
trict sales of- 
fices in New 
York, Detroit, 
Boston, Washington, D. C., Buffalo, 
Albuquerque, Palo Alto and Seat- 
tle. Joseph E. 
Jenkins, a mem- 
ber of the Wash- 
ington Section 
succeeded Mr. 
Snider as man- 
ager of the 
firm’s South- 
eastern regional 
sales office in 
Atlanta. He has 
been manager 
of Consolidat- 
ed’s sales office 
in Washington, 
p. Cc. 





Joseph E. Jenkins 





Charles C. Snider 


x * * 


John K. Stewart, a member of the 
Pittsburgh Section, has been named 
Assistant to the President of Indus- 
trial Nucleonics Corp., Columbus, 
Ohio, manufacturers of AccuRay nu- 
clear gaging and control system. Mr. 
Stewart had been associated with 
Bloom Engineering Co., Pittsburgh. 


x * * 


George D. Butler, a member of the 
New Jersey Section, has been named 
director of sales of the Norden-Ketay 
Corp., according to an announcement 
by Morris F. Ketay, President. Mr. 
Butler was formerly Vice President 
in charge of sales for Warren Elec- 
tronics, Inc., Bound Brook, N. J. 


REPRINTS—If you are interested in 
100 or more reprints of an article from 
any issue of the ISA Journal, special 
prices will be quoted upon request. 
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Make Your Plaus Now to 4bttend th 


INSTRUMENT SOCIETY of AMERICA 


Il" ANNUAL INSTRUMENT-AUTOMATION 
CONFERENCE & EXHIBIT 








(INTERNATIONAL) 


Sept. 17-21, 1956 


NEW YORK CITY’S 


NEW ULTRA-MODERN 





COLISEUM 





“The Siggest Tnstrumentation and pbutomation Event of 1956 





® 80,000 sq. ft. of exhibit space ® Technical Sessions 
® Engineering Clinics ® Maintenance Clinics 
@ Workshops ®@ Educational Meetings 


For Exhibit Space Contracts, Reservations, and Information 
Contact Fred J. Tabery, Exhibit Manager 


3443 South Hill Street 250 West 57th Street 
Los Angeles 7, California New York City 
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Brown Thermocouple 


Protecting Tubes 
for Every Application 


The protecting tube is just as im- 

t as the thermocouple with 
which it is used. It not only safeguards 
the couple from mechanical damage, 
but also extends its useful life and 

es its accuracy by preventing 
corrosion from the medium in which 
the couple is inserted. 


You can be sure of getting the best 
protecting tube for your application 
when you choose from the extensive 
Brown line. Included are numerous 
types of metal and ceramic tubes, 
which cover any combination of tem- 
perature, atmosphere and mechanical 
conditions under which thermocouples 
are used. Large stocks insure quick 


— 


Metal protecting tubes, applicable to 
many heat-treating applications, are 
available in a choice of alloys . . . in- 
cluding carbon steel, cast iron, Inconel, 
nickel, Resisteat (28% chrome iron), 
stainless steel and wrought iron. Maxi- 
mum temperature service ranges from 
1000 to 2200 F, depending on the 
alloy. All are manufactured to strict 
specifications. 





Ceramic protecting tubes are generally 
used where temperatures exceed 2200 
PF. They are made from various spe- 
clalized materials. Sillimanite, fused 
silica and Vycor are used as primary 
protecting tubes . . . with maximum 
temperature ratings of 3000, 2300, and 
1800 F respectively. Many high-tem- 
perature installations require a sec- 
ondary outer protecting tube, which 
can be firebrick, silicon carbide, or 
Mullite depending on the application. 


Your local HSM will be glad to in- 
vestigate the requirements of your 
specific installation, and to recom- 
mend the Brown protecting tube that 
will give you the best service. 


@ REFERENCE DATA: Write for Pyrometer Supplies Buyers’ Guide No. 100-5. 







































Here’s why it pays 


to know your 


FRANK LONG, HSM (Honeywell Supplies Man) in the Houston 
area, points out advantages of Brown thermocouple protecting 
tubes to Travis Reese, at left, Supervisor of Tools and Supplies at 
the Cameron Iron Works, Inc., Houston. 


The Honeywell Supplies Man can help you select proper pyrometer 
accessories. This is but one of the many extra values you get with 
the HSM Plan. Based on a survey of your plant requirements, this 
Plan establishes a long-range method of buying that simplifies your 
inventory, reduces paper work, and saves you money on all your 
pyrometer supplies purchases. 


Find out for yourself how the HSM Plan can work for you. . . by 
calling your local Honeywell field office, as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndustrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 
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Actual photo of test cunt 


NEW SUPER STRUCTURE 


PROVIDES LINEARITY OF OPERATION 


Special molded diaphragm, in combination with 


deep casing, provides constant diaphragm effec- 


tive area. Resultant linear relationship between 
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input signal and inner valve position makes flow 
versus diaphragm pressure characteristic of control 
valve identical to flow versus lift characteristic. 


FISHER GOVERNOR 


COMPANY 
MARSHALLTOWN, IOWA 
Woodstock, Ontario. 
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Directors of Consolidated Engineering Corp., Pasa- 
Calif., have changed the company’s name to Con- 
wlidated Electrodynamics Corp. Under its former 
name the firm was unable to do business in New York and 
Pennsylvania. New York prohibits an out-of-state or- 
‘zation with “engineering” in its title. Pennsylvania 
harred the company because of a firm bearing a similar 
name. The company conducted business in these states 
through a specially created corporation—CEC Instru- 
ments, Ine. 


Peace time applications of atomic fission and radiation 
are features of the Atomic Exposition being held in 
conjunction with the Nuclear Congress in Cleveland, De- 
cember 12-16. Evidence that instruments and laboratory 

ipment will play a big part in atomic progress stems 








from the fact that over 50 per cent of the exhibitors are 
connected with these industries. 


A class of 44 sales and service engineers will graduate 
fom Minneapolis-Honeywell’s Training School in 
Philadelphia, Dec. 16. This is the 20th anniversary 
class to graduate from the school which is believed to 
be the oldest graduate school conducted by an indus- 
trial firm in the automatic control field. Since its incep- 
tion in 1935, the school has trained more than 4,000 U. S. 
and foreign engineers in application and maintenance of 
instruments used in automation. 
ao 


Ralph J. Cordiner, President of General Electric Co. 
told a Congressional group that automation will spur 
employment. The group is studying the economic and 
social impact of automation. His firm estimates that by 
1956 the U. S. will need 40 per cent more goods and serv- 
ices, with an addition of only 14 per cent more people 
in the labor force. He said that this means everyone 
must work harder and longer, or industry must invest in 
more productivity machinery. 

” 


Another phase of the production of uranium reactor 
elds to private firms has been opened by the Atomic 

Commission. It invited proposals from firms 
for the establishment and operation of plants to refine 
uranium into a purer state with the end products being 
sold to the government for further processing into fis- 
sionable reactor fuels. 

° 


Kollsman Instrument Corp., wholly-owned subsidiary 
of Standard Coil Products Co., Ine., has announced 
construction will begin immediately on its new manu- 
facturing plant near Oyster Bay, Long Island. N. Y. 
te new facility will have provisions for machine shop. 
pping. assembly, receiving and other departments. 
o 


A new line of counters and controllers was unveiled in 
0 on November 13 by Berkley Division of Beck- 

man Instruments, Inc. Built around the “ferrister” 
mimiature amplifier, the two basic instruments are con- 
for five-year operation without maintenance. 





are an events-per-unit time meter and a dual preset- 
Counter controller. 
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“wWhat’s New in the Industry 


In an effort to prepare students for careers in the rap- 
idly-growing field of electronics, the International Cor- 
respondence Schools, Scranton, Pa., has added a Gen- 
eral Electronics Technician course to its curriculum. A 
recent U. S. Bureau of Labor Statistics report indi- 
cates a bright future for electronics, with more than 
750,000 Americans currently working in the field. 


Sydney D. Maddock, President of CIT Corp., in- 
dustrial financing firm, has predicted another top year 
of spending for capital goods. He said “The American 
economy is having its biggest year in 1955 and we see 
no evidence that indicates 1956 won’t be as prosperous.” 
Mr. Maddock based his opinion on knowledge of 90 fields 
of industry his firm serves in the installment financing of 
machinery and equipment. 
o 


William E. Ranz, Associate Professor in Engineering 
Research at Penn State University, was named recipient 
of the 1955 Junior Award in Chemical Engineering 
granted by the A.LCh.E. Outstanding contributions to 
the literature of chemical engineering led to the award 
presented November 29. 

e 


Addressing a conference on labor sponsored by the Uni- 
versity of Pittsburgh’s School of Law, Rocco C. Sciliano, 
Assistant U. S. Secretary of Labor, said automation can 
create new opportunities for promoting labor, give the 
nation better goods and its workers more leisure. He 
said there is no disposition within the Department of La- 
bor to minimize the problem created by automation, but 
feels there are grounds for optimism and confidence 
about the future. 
. 


Chrysler Corp. recently installed an electronic brain at 
its parts division to control a nation-wide inventory of 
more than 85,000 auto parts and accessories. It is an 
IBM electronic data processing machine able to read 
15,000 letters, numbers or symbols a second from a mag- 
netic tape. : 

. 


North American Aviation, Inc., has announced es- 
tablishment of an Autonetics Division for continuation 
of its engineering and manufacturing operations in the 
electro-mechanical field. J. H. Kindelberger, Chair- 
man of the Board, said the move “is the outcome of the 
growth and continuous progress we have made in this 
it. 


A method for maintaining standard volt in a laboratory to 
(0.002 per cent has been developed by F. L. Hermach and 
A. W. Spinks of the National Bureau of Standards. 
Mr. Hermach is a member of the Washington Section. 
Equipment for the method consists mainly of a tempera- 
ture controlled airbath, a thermo-free potentiometer and 
four saturated standard cells. 


a 
Bailey Meter Co. has announced that it will manufacture 
and market the heat power combustion analyzer for 
oxygen and combustible flue gases. recently purchased 
from Cities Service. 
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YOUR No. 1 SOURCE 
FOR COMPLETE 
BELLOWS ASSEMBLIES 


AND DEVICES 





TELaeaaae 





FULTON SYLPHON 


BELLOWS 
HEADQUARTERS, 
U.S.A. 


You gain three important advantages when you 
consult Fulton Sylphon, originators of the metal 
bellows—1. Over 50 years experience in bellows 

engineering is focused on your problem; 2. Modern A 
production facilities geared to good service; 3. Cost —w-. 
saving opportunities through the design and production 

of complete bellows assemblies. 


Robertshaw Fulton 


CONTROLS COMPANY 





FULTON SYLPHON DIVISION 
Knoxville 1, Tennessee 





{ ) Please have a Bellows Engineer call me for an appointment. 
( ) Send me Bellows Catalog No. XE-1400. 


























Name Title 
Company es 
Address = 
WERE’S HELPFUL INFORMATION City Stote ——— 





This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other bellows data. 
Use the handy coupon for your free copy. 
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Precise pressure measurement without line impedance 
or temperature effects . . . without filled systems— 
that’s the new Swartwout P3T Flush Diaphragm Pressure 
Transmitter*. And since this new pressure transmitter 
eliminates heat jacketing or tracer lines . . . stagnant 
pressure lines or fluid seals, it’s ideal for use with such 
hard-to-handle fluids as asphalts, high-temperature 

or viscous liquids, molten metals, slurries and polymers. 
The P3T pressure transmitter operates in process 
temperatures up to 1200°F .. . has sensitivity of .005%, 
reproducibility of .1%, accuracy of 1%. Standard units for 
ranges up to 10,000 psig, higher pressures on 

special order. Full details on request to your Swartwout 
representative, or request Bulletin A-713. 














q Cuteway section shows how 
pressure acts against dia- 
phragm mounted flush with 
inside of process pipe. Force 
is transmitted through rod 
to amplifying linkage which 
moves core of a differential 
transformer, transmits an 
electric signal to Autronic 
Controller or Recorder. 


Autronic Controller or Re- * 


corder is used with P3T 
Flush Diaphragm Transmit- 
ter. Signal from pressure 
transmitter is directly pro- 
portional to pressure being 
measured. Since no slide 
wires, boosters, motors, etc., 
are used, response of the 
Autronic System is instan- 
taneous and accurate. 














CONTROL SYSTEM 


/ 





New flush diaphragm 
pressure transmitter 


eliminates stagnant pressure lines without heat jacketing 


AA-1342 





THE SWARTWOUT COMPANY + 18511 EUCLID AVENUE + CLEVELAND 12, OHIO 
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compactness with 
nothing 
sacrificed ! 
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PRESSURE, PSI 


Models to Meet All Your Specifications 


In all the following CONSOTROL instruments, © Recorder — single or two pen 
recorder and indicator units can be easily , Indicating Control Station with auto- 
Converted m field. matic/manual transfer 

© Recording Control Station with auto- 
matic/manual transfer e Indicating Contro! Station with manual 
© Recording Control Station with manual  '@ding only 


loading only ¢ Indicator — single or two pointer 


ISA Journal 
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CON SOI ROT 


small-case 


panel instruments 


Here’s the “tops” 

in centralized recording 

and control efficiency! 
CONSOTROL* Instruments 
require the minimum of valuable 
panel space, yet provide 
unsurpassed operator convenience, 
visual accuracy, and ease of 
maintenance . . . maintain the highest 
standards of precision and dependability. 

For example: the simple CONSOTROL 

method of switching from automatic to manual 
control requires no memory or extra 
operations . . . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy. 
When it comes to servicing, there’s plenty of 
“finger room” .. . all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs. 
CONSOTROL needs ink 

filling only once or twice a year! 
These are only a few of CON- 
SOTROL’s advanced design 

features — available in both 
fixed-mounting and full pull- 

out type instruments. Get the 
complete story. Write for 

Bulletin 13-18. The Foxboro 
Company, 3112 Norfolk 

Street, Foxboro, 

Mass., U.S.A. 


OXBO 


REG. U.S. PAT. OFF. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


mal 
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i. Tel-O-Set transmit- 


ter is housed in a rugged, 
weather-resistant case, only 
614" by 1134” by 634". It 
is readily mounted in the 
field . . . on pipe, wall, or 
horizontal well. 


. 
"tee aa 
rrr rts 


| view of the trans- 
mitter with cover removed 
shows the simple, sturdy 
force-balance mechanism. 
Span and zero adjust- 
ments are easily accessible 

. require no changes of 
parts. 




















ompare It! 


The same Tel-O0-Sef Transmitter can be 
used for temperature, absolute pressure 
or gage pressure=-in all ranges 


Changeover is simple...takes little time and labor. 
And, there’s no need to stock an assortment 
of thermal systems or spring assemblies. 


Tops in performance, too... 


In accuracy @ In speed of response @ In ambient temperature and pressure 
compensation ¢ In resistance to vibration @ In durability ¢ In ease of adjustment and 
calibration @ In operating economy 


Span can be adjusted to any values between 20 psi or 50 F minimum, and 150 psi 
or 400 F maximum. Without changing parts, the span can be shifted to cover any part 
of the overall transmitter range . . . from -375 to + 1000 F, or from 40 to 550 psi. 


This multi-purpose instrument will simplify the training of your operating and 
maintenance men. . . reduce spare parts inventory. And a single instrument does 
double duty as a standby replacement for either temperature or pressure applications. 
Its sturdy, corrosion resistant mechanism assures long service life. 


Your local Honeywell sales engineer will be glad to discuss how the Tel-O-Set 
transmitter . . . and related Tel-O-Set miniature indicators, recorders and controllers 
... can work for you. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write for Bulletin 7280, “‘Tel-O-Ser Transmitters.” 
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Geographically... Industrially...Occupationally 


“ 





New England States................ 

Middle Atlantic States.............. 

East No. Central States... ......... 

West No. Central States............ 

South Atlantic States............... 
ser a 

West So. Central States ............ 
ES GEOGRAPHIC DIS 
AE aE A 5 | 
I a ae ar ras 

Canadian Set tthe 

Foreign ...... 


TOTAL MAY PAID CIRCULATION. . 8,050 


Manufacturing & oe 4 Industries. . . 
Public Utilities ....... i 
Service Establishments ..... 
Construction, Design, Consulting . 


DISTRIBUTION Government Bureaus & Military. . 


Ae oi ods Cakes «xed 
Unclassified 


TOTAL MAY PAID CIRCULATION 


Executives ...... Tae 

Plant Operating Personnel. . en 2 ae 

General Engineering 1,154 

Instrument Engineers & Technicians... 2,754 

———— — er Engineers, Chemists 712 | 
Application ales = # ae 
“3 sete pemaeete, @FG............. OCCUPATIONAL DIS 
Miscellaneous ...... 

Canadian & Foreign. . 


TOTAL MAY PAID CIRCULATION 8,050 
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7 ACTUAL CHART RECORD (less than & size) shows step-function responses , 
T for various magnitudes. Chart speed: 2 divisions (1 inch) per second. 
7 
9 . + ® } 
: | — New Bristol High-speed Dynamaster® Recorder 
0 ee i eeteidiateeedl RES ee eee 
“i >, Crosses Tl-inch chart in 0.4 second 
SPECIFICATIONS Bristol’s new 0.4-second Dynamaster is the fastest self- 
spas balancing recorder on the market! And with no overshoot! 
0.4-second to within 0.25% of balance This high-speed instrument sets new standards for record- 
for full-scale step-response without ers in the fields of rocket and jet-engine testing, wind 
overshoot. tunnel measurements, automatic-machine-tool control, 
SENSITIVITY scientific laboratory testing and numerous industrial 
Dead band less than 0.1% of full scale. applications. t 
RANGES What's more, no sacrifices have been made in the usual 
Minimum range of 1 millivolt d-c. Bristol high standards in building this high-speed instru- 
CHART ment. The accuracy, sensitivity, minimum range, repro- 
12% inches, 11 inches calibrated. ducibility, dynamic characteristics and reliability of this : 
cuant epenne a model are the same as te po pegs 0 pape 
Up to 4 inches per second. 1e instrument is equipped with a control to a just the J 
damping characteristics. 
\ } Write for complete data on this instrument today. The 
Bristol Company, 129 Bristol Road, Waterbury 20, Conn. 
5.37 
BRISTOL'S | 
POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION i 





AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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KOLLSMAN PRESSURE RATIO THRUSTMETER 
used on Convair’s F-102 and McDonnell's F-10, 


to measure 
jet engine 
performance? 








ustmerfers 


























to indicate PRESSURE RATIO...to indicate DIFFERENT SURE 
KOLLSMAN is in production... 
o 
on components for BOTH TYPES—for Remote or Direct reading 
For over a quarter century, Kollsman has been 
making precision pressure sensitive mechanisms using 
displacement type diaphragms. This diaphragm can be 
called the heart of a thrustmeter pressure indicating system. 
Actual photograph . ; regi ; 
Our long experience making displacement type diaphragms 
guarantees reliable thrustmeters. 
TYPICAL SYSTEM . 
oe Proven Kollsman displacement type diaphragms, 
1. Accuracy: .015 in 100% of readings when fitted with Kollsman Synchrotels, comprise the 
gt gy a : leas 
0 
at 55°C and +70°C. transmitters for remote indicating types. Thousands 
Ss ek ue ate of Synchrotels are now in use in other applications 
2. Altitude: No specific limitation. equally demanding of accuracy and durability. | 
3. Power: 115V, 400CPS, single phase, 18VA 7 t 
4. Pressure Ratio Range: 1.2 to 3.4 Tailor-made Thrustmeters can be supplied : 
$..P re Ranges (operating): ine-ai j i i 
gee tb oe te te. for any engine-airplane combination. Write for 
Laban complete technical information. | 
6. Temperature Range: —55°C to +120°C 
7. Weights: . , *The Pressure Ratio System has advantages for indicating 
ransmitter: 2.2 Ibs. . . ; . 
Indicator (including integral optimum climb and cruise throttle setting, whereas the 
amplifier): 1.8 Ib. Pressure Differential System has a definite advantage at take-off. 
8. Response: Full Range in 7 seconds, 
Kolisman activities cover these seven fields: 
AIRCRAFT INSTRUMENTS » PRECISION CONTROLS ; 
PRECISION COMPUTORS AND COMPONENTS + OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT * MOTORS AND SYNCHROS I 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 
0 S m a Nn INSTRUMENT CORPORATION \ 
eo \ 
7 
80-08A 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SuBsiDiaRy oF Stavidard Col. PRODUCTS CO, ING, 
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MANAGEMENT TOOL FOR GREATER PROFITS 
New Dual-Function*® PANALOG 605 






Panalog 605 is a pre-engineered, packaged 
Information System that brings the process- 
management control loop within economic 


"a4 


reach of all companies, large or small. 

The Panellit Information System enables 
both the process operator and management 
to make profitable control decisions based 
on processed information of the moment, 
rather than on past historical records requir- 
ing interpretation. It opens the way for im- 
mediate as well as long-term profits that are 
well worth your investigation. 


* periodically logs... 


Panalog 605 quantizes and logs process information, periodically and on-demand. 
Related information groupings minimize interpretation, enabling operator and man- 
agement to work with information that is well organized for immediate control use. 
































e PLANT NO. 8 UNIT NO. 7 UNIT NO. 6 UNIT - NO. 15 BOILER NO. 5 UNIT - NO. 13 BOILER 
: é 
a « g © s = 
o ae 2 o = 3 
> © . . = » a Ld , + a - § a a 5 : - : - S 7) 2 +4 : 
¥ F s . 8 Bes 2 ¥ 
* P3% BES HPS HP tes. CEES Bee eee : 
A a ° z ° : a ° ‘ s e e 4 z < 
e Be: g2& [825 [8 8 F825 8 eb 3 $2 fe 95 8 ¢ 8 2 g 
T ? 
ce] + ery Be Se ee a ee Pst FOF Alo Pst ww ety RE no ps °F Fe Pst pwn 
ry s} ™ x1@ x 100 x10 x100 x 100 Xs X100 X egy x Xs 45 es K100 Kg xo Xs Xe ry 
T t at az as aé as ae a? ae ae ato} att Al2 AtS Al4 AIS ATE at? at® ats az a2t A22 A2S ave azs Az6 a2’ a26 Azo aw ASt AS? ASS AM ass AMS 6AS7? ADE aw 
T (0700 1351 432 123 135 177 131 086 106 123 417 467 112 213 104 091 104 095 252 213 372 432 116 193 119 084 104 096 141 237 
er 360 443 123 138 179 130 090 110 122 420 467 111 200 106 092 104 095 250 380 434 114 192 114 082 104 096 142 238 ( 
iT 365 4h5 122 1,0 182 130 092 112 122 425 472 111 205 113 094 108 094 201 21k 385 443 115 184 113 085 104 096 138 234 
aa tat a ee tie Or 
U.S. Pat. 2,701,748 
* 
o"s 
* ti ae's 
con inuousS y scans... eee 
Sees 
sees 
. : . * es "e' e's" 
Continuous high-speed electronic scanning wna ee es 
ana "e's' sss 


provides immediate audio-visual signals and 


ane "sass e's 
readout of off-normal occurrences in a separate tlotetetereretetes 
log section. Off-normal readout is red only on gtreteteteteteretatere® 
occurrence; black on return to normal. Advance wnat enatena tema tetateteta® 
indication of trouble is possible because of oe watatetatetatetetancterete 
individual high and low off-normal settings. 7 otatateteres orateterers 

Panalog 605 circuit assemblies and com- watatetataverererererets 
ponents are standardized, packaged modules eePatetetete*eteete 
++ permitting the system to be expanded weratateteteete 





or modified with ease. Flexible program- a eases 


ming permits the integration of Panalog “aieterare 


605 into any conceivable management "seats 
control system using digital information. " 


Write or wire for complete information. 


PANELLIT, INC. 
7403 N. Hamlin Ave., Skokie, Illinois 
In Coneda: Ponellit of Canada, Ltd., 60 Newcastle Street, Toronto 14 
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“ These Exclusive!D 


Better Service)G 





SPECIFICATIONS: 
777 SERIES CONTROL VALVE 


Material: Cast steel or cast iron 
Size: V” to 6” 
Connections: Flanged 


Rating: Cast steel — ASA 150, 300, 400, 600 Ib. 
Cast iron — ASA class 125, 250 


Available with direct motor (No. 777-19) or reverse motor (No. 778- 
~ 19) and with finned bonnet construction. 


SAL HGH ( QQ PODCIS 
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laniPLUS values... 


reiDesign Features Insure 


Greater Flexibility” 





et 
p 


Here are the three big reasons you get more for your money with Masoneilan angle 
valves... 

REVERSIBLE SEAT RING has ground and lapped gasketless joint assuring accurate 
centering, vertical alignment and tightness. Provides new seating surface quickly 
when needed, shortens downtime. 


REDUCED CAPACITY plugs and seat rings available in .4 Factor standard reduction. 
Also in .7 Factor for added flexibility in 6” valves used in high pressure-drop service; 
and in .4? Factor (capacity ratio .16); and in .43 Factor (capacity ratio .06) for use 
on small flow applications. 

PLUG GUIDING IS HEAVY DUTY, large diameter guide section with minimum length 
of two guide diameters operating in hardened stainless steel bushing. 


Masoneilan 777 series Control Valves are well suited for slurry service, in heater 
drainer service where flashing may occur, and on soot blower applications. Their 
streamlined, non-clogging inner contours cut down erosion and reduce turbulence. 


It will pay you to get the story on all Masoneilan Control Valve plus features. They 
add up to extra value‘and true cost reduction. Call your nearest Mason-Neilan repre- ‘ 


sentative or write: 


MASON-NEILAN REGULATOR CO. 
1212 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago « St. Louis + Tulsa + Philadelphia 
Houston + Pittsburgh « Atlanta « Cleveland « Cincinnati « Detroit + San Francisco + Boise « Louisville + Salt Lake City 
El Paso « Albuquerque « Odessa « Charlotte « Los Angeles « Corpus Christi « Denver » Appleton « Birmingham 
New Orleans « Dallas « Seattle » Mason-Neilan Regulator Co., Ltd., Montreal and Toronto - 


~~ — — 





ms capacity and .4 Factor plugs and seat rings are interchangeable New 2800 series (Model 2807 shown) Pressure Controllers 
: Pi oy body, as are other reduced capacity plugs and seat offer (1) fast response, (2) high sensitivity, (3) low cost and 
: 98. They ore ail precisely sized for accurate fit and alignment. (4) proportional band of 1 to 30%. 
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SUPERIOR TUBING acts as a temperature and 


mechanical handling shield for delicate sub-surface, radioactive logging instruments. 





SMOOTH SURFACES, CLOSE TOLERANCES, LIGHT WEIGHT: 
REASONS WHY SUPERIOR TUBING IS USED TO HOUSE 
THESE DELICATE WELL SURVEYING INSTRUMENTS 


Well Surveys of Tulsa, Okla., pur- 
chases Superior Seamless Type 304 
Stainless Tubing in large OD, light wall 
sizes and in 63 in. lengths. Into these 
tubes, which in the finished state vary 
from 28 to 31 in., radioactive well- 
logging instruments are inserted—instru- 
ments so delicate that stray electrical 
waves or gases leaking into the casing 
may throw them off. 


For that reason, the tubing is supplied 
in the “as drawn” condition, with a 
smooth surface that has a high radia- 
tion factor. Stainless is specified because 
plated material used in the past flaked 
off and short-circuited the instruments. 
The thin wall size (2.098” x .018”’ wall) 
is important; first, because of weight 


and, second, because of the close fit 
demanded. After the instruments are 
inserted, the tubing—closed by spin- 
ning—goes into an outer housing which 
must withstand pressures of 20,000 psi. 


Whatever you want tubing for—an 
instrument housing, hypodermic needle, 
radio antenna, or heat exchanger— 
you'll find that the high quality of 
Superior tubing saves you time, money 
and production headaches. Send for 
your free copy of Bulletin 40—A Guide 
to the Selection and Application of Supe- 
rior Tubing. SUPERIOR TUBE COMPANY, 
2004 Germantown Ave., Norristown, 
Pa. On the West Coast: Pacific Tube 
Co., 2015 Smithway St., Los Angeles 
22, Calif. 





PRE-TESTING an assembly before it 
inserted into the Superior tube. 


Certain toms ses in light walls up to 2%"' OD 


The big name in small kit 
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NEW BRISTOL 500EW Air-Operated Controller offers pro- 
portional band to 400% and reset-plus-derivative control. 


New Bristol 500W Air-Operated Controller 
offers proportional band-width up to 400% 


The new 500W Controller, latest addition to 
Bristol's 500 Series of Air-Operated Controllers, offers 
better control of difficult processes than ever before. 
The 500W features: 

1, Wider proportional band allows control of difficult 
processes without cycling or instability. Choice of two 
band-width ranges from 1% — 200% or 2% — 400% 
of chart width, adjustable by user. Choice can be 
made by the user — no extra parts, no special tools, no 
calibration required. 

2. Increased stability, without loss of sensitivity, for 
smoother control. New internal stabilizing elements 
insure freedom from short-period oscillations. 

3. Wider reset response range to eliminate offset or 
droop errors in control. Standard reset rate of 0.1 to 


BRISTOL 





10 repeats per minute or fast reset rate of 1 to 300 
repeats per minute are available. 
4. Increased derivative range, for better response to 
changing variables. Derivative time adjustable from 
0.2 to 20 minutes. Bristol’s exclusive zero derivative 
setting facilitates adjustment of controller to process. 
5. Fixed links and levers give built-in calibration for 
greater accuracy, no misadjustment, low maintenance. 
You'll find Bristol’s widened line of Series 500 Air- 
Operated Controllers more than ever adaptable to 
your control problem — whether for controlling pres- 
sures, liquid-level, flow, temperature, motion, speed, 
pH, electrical values, or other variables. Why not get 
all the facts on these instruments? Write The Bristol 


Company, 129 Bristol Road, Waterbury 20, Conn. 5.35 


BRISTOL'S 


POINTS THE WAY IN 


WHAT'S NEW AT BRISTOL... ¢ 


HUMAN-ENGINEERED INSTRUMENTATION 
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AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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GC complete process instrumentation 
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* F&P Automatic Logger Applications e Other F&P Data Reduction Applications 





F&P Automatic Logger boosts profit and production in many manufacturing and processing industries. 


Across the Continent, F &P Automatic Loggers 
Are Revolutionizing Instrumentation Concepts 


New digital approach transforms instrumentation 
from capital expenditure to revenue producer 


A new trend in industrial instrumenta- written log, punched tape or card. While tion components with the newest ides 
tion is exemplified by the expanding list logging occurs at preset intervals, the in computer control and digital pres | 
of F&P Automatic Logger applications. logger continuously samples essential entation of data. This has transformed 
This has produced a radical adjustment variables and stores information for instrumentation from a mere means 
in the thinking of manufacturers as to readout at subsequent periods. Analog measurement and control to a 0@ 
production and process control systems. computer techniques translate data into operating technique which pays off it 
The Automatic Logger—designed and useful operating guides that result in dollar savings. 

developed by Fischer & Porter—is an increased production and plant effi- For detailed information about th 
automatic high-speed means of con- ciency—and provide invaluable data F&P Automatic Logger, what it is doing 
verting pneumatic and electrical signals for planning greater future production. for others, and its potential usefulness 
of pressure, temperature, flow and other F&P Data Reduction & Automation to you, consult the F&P Sales Engines 
variables into digital form, such as type- Systems combine proven instrumenta- in your locality. Or write us direct. 


Measuring, recording and controlling instruments 


FISCHER & PORTER COMPANY Centraiized control systems 


Data reduction and automation systems 


COUNTY LINE ROAD e HATBORO 5, PA. Chlorination equipment 


Industrial glass products 


Sales offices in 32 American cities and in principal cities abroad 
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Industry Notes 


fischer & Porter Installs 
Instrumentation System 


Fischer & Porter Co., Hatboro, Pa.. 
has begun installation of a $140,000 
instrumentation system for the world’s 
first fully automatic million dollar al- 
titude test chamber erected by the 
Douglas Aircraft Co., at its Tulsa Di- 
vision. 


The Hatboro firm is responsible for 
the assembly installation and func- 
tioning of the complete instrumenta- 
tion system for the facility, including 
all primary sensing elements, exhibit- 
ing and controlling instruments and 
the complete electrical interlocking 
system for all components and aux- 


iliary equipment. 


The instrumentation system was de- 
signed jointly by Fischer & Porter en- 
gineers and Glenn Miller of Moffatt & 
Nichol, Inc., Long Beach, Calif., con- 
sulting engineers. 


The Douglas altitude chamber is the 
first to control automatically all vari- 
ables for flight conditions at different 
altitudes. 


Consolidated Electrodynamics 
Expands Sales Organization 


Joseph F. Davidson, director of 
sales, Consolidated Electrodynamivs 
Corp. (formerly Consolidated Engi- 
neering Corp.), has announced further 
expansion of the firm’s national sales 
organization. 


In line with this Rodney W. Meyer 
was appointed manager of a newly- 
created sales promotion group. F. G. 
McGavock was named to head the 
group’s trade relations section. H. F. 
Kinkopf will direct the sales planning 
section and Othmar W. Sailer was 
named manager of the instrument 
order service. 


Australia Seen as Active 
Market for Instrument Sales 


A Business Report of the U. S. De- 
partment of Commerce stated that 
Australia is now an active market for 
scientific, industrial and technical in- 
struments and equipment. 


The report said that due to current 
prosperity, increasing industrializa- 
tion, rapidly growing population and 
relatively high educational level, Aus- 
tralia appears to be an especially at- 
tractive area for expansion of sales of 
these products. 


Over 500 U. S. firms are operating in 
Australia either through licensing ar- 
rangements, subsidiary companies or 
joint ventures. Because of Australia’s 
chronic dollar shortage, imports from 
dollar areas are only permitted in the 
case of essential items not obtainable 
locally or from non-dollar countries. 
Furthermore, the report continued, 
Commonwealth tariff preferences fa- 
vor the United Kingdom as a source 
of supply. Nevertheless, the U. S. has 
a distinct place in the Australian mar- 
ket as a supplier of these unobtainable 
items. 


According to the report, the climate 
for American investment in Australia 
is good, as are business prospects. 
About two per cent of U. S. firms op- 
erating in Australia are engaged in 
the manufacture of instruments and 
control devices. 


Dutch Firm Wants Instruments 


Van Drenthem Export Agencies, 100 
Klimopstraat, The Hague, Holland, are 
in the market for measuring instru- 
ments for use in the radar field. They 
would like to hear from interested 
manufacturers. 





FISCHER GOVERNOR COMPANY has moved into this recently completed research and 


engineering center in Marshalltown, lowa. 


ti 
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oak The new facilities make possible better 
coordination and expanded engineering and research activities. Sales engineering, execu- 
ve offices and general office departments are also in the new building. 


Hycon Electronics, Inc., has been 
formed as a wholly-owned subsidiary 
of Hycon Mfg. Co., according to an 
announcement by Alden E. Baker, 
President of the Pasadena, Calif. com- 
pany. - & <6 
A Technical Societies Council in 
Southern California was assured re- 
cently when 27 groups voted to pro- 
ceed with formation. Purpose of the 
Council is to foster and promote good- 
will among engineering groups as well 
as integrate activities in the area. 

xe @ 
The airborne instruments division of 
G. M. Giannini & Co. has been reor- 
ganized into three separate divisions 
under the direction of D. R. Gero, 
newly-appointed Vice President and 
airborne operations manager. 

x * * 
Beckman Instruments, Inc. is embark- 
ing on a research and development 
program in the field of transistors 
and other semi-conductors. Dr. Wil- 
liam Shockley has been hired by the 
firm to head a group of scientists con- 
centrating on this project. 

2 = 
Consolidated Vacuum Corp., subsidi- 
ary of Consolidated Electrodynamics 
Corp., has been merged with the 
parent firm and will be known as 
ConVac Division of CEC. 

x * * 


The Bill Jack Scientific Instrument 
Co., Solana Beach, Calif., expanded its 
scope by development of new prod- 
ucts in the instrument and related 
fields. xk** x 
A reorganization of the equipment 
operations of Raytheon Mfg. Co. was 
announced recently by D. R. Hall, 
Vice President and General Manager 
of the operations. The move was 
made to expand the Waltham, Mass. 
firm’s product activities. 

x * * 


Metrotype Corp., manufacturers of 
digital recording systems and other 
data collection and reduction equip- 
ment, moved from Summitt, IIL, to a 
new building in Michigan City, Ind. 
x * * 
A million-dollar facility is slated to 
be constructed in the Detroit area by 
the Bendix Aviation Corp. for its Re- 
search Laboratories. M. P. Fergu- 
son, President of the firm made the 
announcement. 
x * * 

Elgin National Watch Co. has named 
Heimann Co., Minneapolis, Minn., as 
representatives of Advance Relay Co., 
an Elgin electronics subsidiary. They 
will handle accounts in the Minneapo- 
lis area, Northern Wisconsin, North 
and South Dakota. 


xr 


The Automatic Switch Co. has an- 
nounced the appointment of J. E. 
Pearce and Associates as electromag- 
netic controls sales representatives in 
the Southwest. 

(Continued on Page 22A) 
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Company Planning and Technology is Subject of Stanford 


Research Institute Industrial Economics Conference 


Long-range planning for company 
development is a subject to be dis- 
cussed by a group of industrial lead- 
ers attending the Industrial Econom- 
ics Conference sponsored by Stanford 
Research Institute, January 30-31, 
Statler Hotel, Los Angeles, Calif. 


Top executives will review their 
managements’ long-range planning ac- 
tivities and philosophies. Research 
management, company planners, and 


x * * 


The United Engineering Trustees, Inc., 
elected Walter J. Barrett as its Presi- 
dent for 1956. Mr. Barrett is Treas- 
urer and a Director of the AIEE 
which he represents on the Board of 
UET. ~ + * 


Morris F. Ketay, President of Nor- 
den-Ketay Corp. has announced the 
firm’s establishment of a Western Di- 
vision in Gardena, Calif. The divi- 
sion will develop components and 
systems for automation and aircraft 
‘control fields. 
es 2 € 


Consolidated Vacuum Corp., Roches- 
ter, N. Y., has been appointed dealer 
in this country for a new one-to-four 
station vacuum gage, by the manu- 
facturer, LKB-Produkter, Stockholm, 
Sweden. The gage gives continuous 
pressure readings from 100 millime- 
ters H, to 1 micron (.001 millime- 
ters) H,. 
xk*e 

A. W. Cash Co., Decatur, IIl., has pur- 
chased the Farris Stacon Corp., Pali- 
sades Park, N. J., makers of tempera- 
ture control valves. Cash manufac- 
tures the Cash Standard line of valves, 
controllers, governors and regulators. 


xk 


King Engineering Corp., Ann Arbor, 
Mich., has moved to a new building 
in that city. The company manufac- 
tures manometers, liquid level gages, 
flow meters and related items. 


xk 


According to a company announce- 
ment, two models of the “Tektor” 
capacity level control, manufactured 
by Fielden Instrument Division, Rob- 
ertshaw-Fulton Controls Co., have 
been approved for listing by Under- 
writers’ Laboratories. 


x * * 


Ford Motor Co. has installed two di- 
rect-reading spectrometers in _ its 
Dearborn Iron Foundry. These in- 
struments, called “Spectromets”, per- 
mit fast analysis of the cast iron to 
be used in making automotive parts. 
They are manufactured by Baird As- 
sociates, Inc., Cambridge, Mass. 
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economists will contribute their more 
specialized approaches to the _ prob- 


lems of modern market research tech- 


niques, operations research, high-speed 
electronic data processing, and im- 
proved forecasting methods. 


Additional information may be had 
from P. J. Lovewell, Conference Chair- 
man, Stanford Research Institute, 
Menlo Park, Calif. 


ee 2 = 


Consolidated Engineering Corpora- 
tion’s systems division has moved into 
new quarters for its engineering and 
administrative operations. The divi- 
sion has leased part of a new building 
near its main plant. 


x wk * 

National Radiac, Inc., Newark, N. J., 
announced it will manufacture lithium 
iodide (European activated) crystals 
for slow neutron scintillation detec- 
tion and measurement on a mass pro- 
duction basis. Decision for this ad- 
vancement was made because of in- 
creased demands from users. 


xk 


North American Aviation, Inc., re- 
cently established Atomics Interna- 
tional as a separate division to handle 
nuclear engineering and manufactur- 
ing operations. 

x kk 
Viking Instruments, Inc., East Had- 
dam, Conn., has acquired controlling 
interest in the Econo Products Co., 
manufacturers of hot water heating 
specialties. Alan Davis, President of 
Viking, made the announcement. 

xk kk 
Dr. J. A. Neumann, President of 
American Agile Corp., Cleveland, has 
announced formation of the Agile 
Plastic Corp. of California. The new 
corporation will be directed by Amer- 
ican Agile. > + 


Raytheon Mfg. Co., Waltham, Mass., 
announced that it has established a 
laboratory at the White Sands Prov- 
ing Grounds, Las Crucas, N. M. 

x *k *® 
General Scientific Corp. was _ pur- 
chased by the San Fernando Electric 
Mfg. Co., manufacturers of capacita- 
tors. They are now known as Gen- 
eral Scientific Corp., Division of San 
Fernando Mfg. Co. 

x? 
Joseph Kella, President of J. W. Feck- 
er, Inc., Pittsburgh, announced that 
the firm has acquired the Akeley 
Camera and Instrument Corp., New 
York City. Fecker, Inc., are manu- 
facturers of astronomical instruments 
and scientific optical devices. 





National Steam Specialty Clyb 
Changes Name to Fluid Controj 


Fluid Controls Institute Incorporat. 
ed is the new name, selected by th 
150 individual members representing 
90 companies, to replace Nation 
Steam Specialty Club founded in 19g 
NSSC was successor to the Nationg 
Association of Steam and Fluid $y 
cialty Manufacturers founded in 19% 


Ben F. Lerch, Warren Webster ¢ 
Co., Camden, N. J., and President gf 
FCI, announced “the change in nam 
was made to embrace the wide divers. 
fication of products manufactured by 
the steam specialty and automatic ep. 
trol industries.” 


In carrying on the work of its pred 
ecessors, FCI will continue to provide 
means by which members may further 
the engineering, design and technical 
aspects of electrical, mechanical, ther 
mal, and pressure operated equipment 
used in control of steam, liquids ané 
gases. 


Other officers are: Vice Presidents, 
John Koch, Conoflow Corp., Philadel 
phia, and James Dovoracek of Black, 
Sivalls & Bryson, Inc., Tulsa, Okla; 
Treasurer, Paul K. Rogers, Jr., Skin 
ner Chuck Co., Electric Valve Diy, 
New Britain, Conn.; Secretary, Dean 
E. Madden, A. W. Cash Valve Mfg. 
Corp., Decatur, Ill. Headquarters aé- 
dress is P.O. 191, Decatur, III. 


Mechanical Engineers Name 
Seven Honorary Members 


Seven men have been designated for 
elevation to the highest rank of mem 
bership in the American Society of 
Mechanical Engineers. Named to hor 
orary membership in the 40,000-mem 
ber organization are: 


Joseph B. Armitage, Vice President 
in charge of Engineering, Kearney & 
Trecker Corp.; James H. Doolittle, 
Vice President and member of the Ex 
ecutive Committee, Shell Oil (Co, 
Samuel B. Earle, Dean of the School 
of Engineering and Director of the En- 
gineering Experimental Station, Clem- 
son College; Simes S. Hoyt, consult 
ing engineer, Castle & Cooke, Ltd; 
Carl G. Rosen, consulting engineet, 
Caterpillar Tractor Co.; Philip Sporn, 
President of American Gas & Electrit 
Co., and Clyde Williams, President of 
Battelle Memorial Institute. 


The new Honorary Members were 
installed at ASME’s Diamond Jubilee 
Annual Meeting in Chicago, November 
13-18. 
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SIE MODEL M-2 OSCILLATOR 


@ Range: | to 120,000 cycles per second. 

@ Dial Calibration: within 14% +.1 cycle per second. 

@ Amplitude Stability: within % db. throughout range. 

@ Frequency Stability: within .1% after warmup. 

@ Harmonic Distortion, Hum and Noise: less than .2% at 
any level within audio range. 

@ Output: 20 volts at 20 milliamperes. $425 


SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS 
COMPANY 


Industrial Instruments Division 


P.O. BOX 13058 e 2831 POST OAK ROAD 
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accurate 
measurement 
DEMANDS 


ACCURATE 
INSTRUMENTATION 





...and circuit designers also 
appreciate wide range, convenient 
operation, and rugged 
dependability in their test :nstru- 
ments. SIE’s reputation for these 
characteristics is second to none. 





SIE MODEL R-!I 
VOLTMETER 


@ DC: 1 mv. to 1000 volts full scale, 
accurate to 1A%. 


@ AC: 1 mv. to 1000 volts full scale, 
accurate to 3%. 


@ Balanced D-C Amplifier: flat to 
100 kc, gain of 200x. 


@ Ohms: 0 to 500 megohms, with 
scale expansion. 


@ Distended DC Scales: for reading 
changes as small as one part in 
10,000. 


$620 
. HOUSTON 19, TEXAS 
23A 






YANKEE INSTRUMENT 
FAIR AND 
SYMPOSIUM 





NEW ENGLANDERS AND 
NORTHEASTERNERS 


who were unable to attend the great 
National ISA Exhibit on the West 
Coast this fall will find in miniature 
the opportunity to see the same ex- 
hibits and equipment shown in Los 
Angeles. 





THE INSTRUMENT FAIR 


Many exhibitors will demonstrate hun- 
dreds of new or improved instruments 
and instrument accessories, many with 
live demonstrations, for measurement, 
and control in industry, pilot plant 
and laboratory. 





THE SYMPOSIUM 


Concurrently with the Fair two full 
days will be devoted to talks and dis- 
cussions on subjects of instrument in- 


terest. Eminent authorities will de- 
scribe the latest techniques and 
methods of analysis, measurement 


and control both in the laboratory, 
and in the plant and field. 


The Time: January 10 and I!, 1956 
10 A.M. until 10 P.M. 
The Place: Sherry Biltmore Hotel, 


Boston, Mass. 


The Sponsor: Instrument Society of 
America—Boston Section Inc. 


For Further Information —Clip and 
mail in this Coupon. 


Yankee Instrument Fair & Symposium 
c/o ISA - Boston Section Inc. 
Box 282, Boston |, Mass. 


Gentlemen: Please send the 
FAIR & SYMPOSIUM. 


details of the 


My name is: ... 
My position is: 
My Company is: 


ee 5 ace ee 
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| | Industry Personalities 


General Carl A. Spaatz (retired), 
first Air Force Chief of Staff, has 
become a member 
of the Board of 
Directors of Lit- 
ton Industries, ac- 
cording to an an- 
nouncement by 
Charles B. Thorn- 
7" ton, Chairman. 
General Spaatz Referred to as 
the “father of America’s. strate- 
gic air power,” General Spaatz re- 
ceived many awards during his mili- 
| tary career. Since his retirement in 
| 1948 he has been active in civic and 
national affairs. 








eo 


oS 2.2 
The appointment of Raymond Mey- 
er as supervisor of manufacturing 
oe for ElectroData 
Corp. was an- 
nounced _ recent- 
ly by J. B. Rice, 
Vice President 
of manufacturing. 
Mr. Meyer, who 
Sata previously was 
Raymond Meyer administrative as- 
sistant to the Vice President, will 
| have charge of production, purchas- 
| ing, plant maintenance and materials 
| control. 






It pays to modernize 
instruments, too 


Great strides are being made by Bris- 
tol in instrument engineering. A 
| continual stream of new ideas is 
coming from the company’s engi- 
neering and research laboratories— 
| ideas that are revolutionizing many 
of the older concepts of industrial 
measurement and automatic control. 





If you are using instruments that have 
been in service several years, chances 
are they are obsolete — outmoded by 
modern Bristol equipment that will 
improve product quality and uni- 
formity and reduce operating costs 
by saving time, raw materials and 
| fuel. 


Call in a Bristol field engineer to make 
a modernization survey of your pres- 
| ent equipment. Have him give you 
| a proposal on how you can get the 
full benefits of modern instrumenta- 
tion. 


BRISTOL 
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THE BRISTOL COMPANY, 
Waterbury, Conn. 





The appointments of John H. Har. 
ris as Vice President in charge of 
planning and 
Wallace T. Gray 
as General Works 
Manager were 
announced in No- 
vember by Doug- 






las C. Lynch, is 
President of rid 

Brush  Electron- John H. Harris 
ics Co., Cleveland. Mr. Harris had 
been Vice President and General 


Works Manager for the firm singe 
1948. Mr. Gray 
was formerly 
Works Manager 
for the Leece. 
Neville Co., Cleve. 
land. Prior to 
that he was Fae- 
tory Manager for 
Thomas A. Eéi- 





Wallace T. Gray 
son, Inc., Instrument Division. 


George V. Holton has been elected 
a Director of The Perkin-Elmer Corp. 
according to an 
announcement by 
Richard S. Perk- 
in, President and 
Chairman of the 
Board of the Nor- 
walk, Conn. firm. 
Mr. Holton was 
formerly Chair- 
man of the Board 
of Socony Mobile Oil Co., Inc. Perkin- 
Elmer is a producer of scientific in- 
struments, electro-optical devices and 
an important supplier of instrument 
systems for the military. 


George V. Holton 


a 


Servomechanisms, Inc., has al- 
nounced the appointment of Gerard 
Q. Decker as di- 
vision manager of 
the company’s 
eastern division 
in Westbury, N. 
Y. Prior to his 
appointment Mr. 





cy 
Decker was with Y } 
Rheem Manufac- Gerard Q. Decker 


turing Co., Philadelphia. He re 
placed H. E. Carlson who was ap 
pointed to the executive office staff. 


ee 


Dr. Ralph P. Hudson has been ap 
pointed Chief of the Cryogenic Phys 
ies Section of the Heat and Power 
Division of the National Bureau of 
Standards. 
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e and annual three-part technical index 





FIRST CLASS 
PERMIT No. 5837 
Sec. 34.9 P.L.&R. 
PITTSBURGH, PA. 











BUSINESS REPLY CARD 


No postage Stamp Necessary If Mailed in the United States 











ISA JOURNAL 

INSTRUMENT SOCIETY OF AMERICA 
1319 ALLEGHENY AVENUE 
PITTSBURGH 33, PA. 


| 


READERS’ SERVICE BUREAU 





FIRST CLASS 
PERMIT No. 5837 
See. 34.9 P.L.AR. 

PITTSBURGH, PA. 











BUSINESS REPLY CARD 


No postage Stamp Necessary If Mailed in the United States 











ISA JOURNAL 

INSTRUMENT SOCIETY OF AMERICA 
1319 ALLEGHENY AVENUE 
PITTSBURGH 33, PA. 


READERS’ SERVICE BUREAU 








Use these 
Handy Cards 


| 


Make sure all the items you 
want to know more about 
are circled . . . check to 
make sure your name, or- 
ganization, and address are 
printed on this side of, the 
postcard . . . THEN mail it 
today. | 


TO OBTAIN FURTHER 
INFORMATION ON 
NEW PRODUCTS 


ee 


CIRCLE THE KEY 
NUMBERS ON 
OTHER SIDE 











o Ne 


ing @ 
able | 
ment 
partic 
has | 
er af 
searc 
desig 
systel 
cal r 
of re 
smok 
possil 
at sm 
times 
other 
cesso 
strum 
delpk 


Sensi 


10,00 
stabil 
mate! 
for | 
54 3 





back 
5000 
ment 
maxi 
chart 
provi 
Porta 
Elect: 
land 


Dece 


2s @ + & = & 











| 
| 








Further informati 


Aerosol and Smoke Photometer 





forward-scatter- 
ing aerosol and smoke photometer, a port- 
able unit designed for the study, measure- 


e New Sinclair-Phoenix 


ment and control of air pollution and 
particulate matter suspended in aerosols 
has been released. It has numerous oth- 
er applications such as a control and re- 
search tool for rapid evaluation in filter 
designs, testing efficiency of fans, air-wash 
systems, and air conditioners or in medi- 
cal research for studies and measurement 
of respiratory accumulation of dust and 
smoke particles. Its sensitivity is made 
possible by measuring forward-scattering 
at small angles which may be 100 to 10,000 
times greater than the scattering in all 
other directions. Standard and special ac- 
cessories available. Phoenix Precision In- 
strument Co., 3805-05 N. 5th St., Phila- 
delphia 40, Pa. 
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Sensitive High Gain Amplifier 


¢ DC recording amplifier with a gain of 
10,000 is direct coupled and has chopper 
stabilized feedback circuit, eliminating 
matched tubes. Controls and input jacks 
for new Model BL-550 are located on 
5% x 19” front panel, A.N. connectors on 





back chassis. Frequencies range up to 
3000 cps low level DC or AC, measure- 
ment range is 100 microvolts to 500 volts. 
maximum sensitivity 100 microvolts per 
chart millimeter. Optimum resolution is 
Provided with 16 steps of attenuation. 
Portable or rack mounted. Write to Brush 
lectronics Co., 3405 Perkins Ave., Cleve- 
land 14, Ohio, for more information. 

Circle 2P on Readers’ Service Card 
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new products San 


Stereophonic Tape Phonograph 


e Phonograph plays each of two separately 
recorded sound tracks from a single tape 
through two separate amplifier-loudspeaker 
systems; result is a sense of direction and 


depth. The new phonograph also can 
reproduce standard tape recordings. Full 
and half track tapes are provided. Half 


track tapes have advantage of storing twice 
as much music on a single reel of tape. 
Stereophonic tape recordings are currently 
marketed by most tape recording manu- 
facturers. To enable purchasers to take 
advantage of amplifiers and loudspeakers 
which they already possess, the Model 612 
is sold without audio amplifiers or speakers. 
It can be connected into existing hi-fi sys- 





tems. The phonograph is available in 
matching furniture cabinets or without 
cabinet for installation in a custom music 
system. It measures about 8 in. high x 
13% in. in depth x 18% inches wide. The 
speaker is slightly larger. Ampex Corp., 
934 Charter St., Redwood City, Calif. 
Circle 3P on Readers’ Service Card 


Diaphragm Control Valve 


e “Ultravalve” has many extra features. 
Three body styles in-line, angle or offset 
make steel or alloy castings inexpensive. 
The latter is self draining, an essential 
property for toxic or corrosive substances. 
Stainless steel, monel, nickel or Hastelloy 
bellows seals meet severe corrosion prob- 
lems; welding to stem plus extra conven- 
tional teflon seal insure freedom from leak- 
age. Location in body neck results in 
compact design. Available sizes are 14” 
to 6”. Ask for Bulletin 103-B, addressing 
Hammel-Dahl Co., 175 Post Rd., Provi- 
dence 5, Rhode Island. 
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Motor-Generator 





e A standard G-M Size 11 precision semo 
motor has been packaged with a drag 
cup generator to form a Size 11 Motor- 
Generator. The generator output volt- 
age is 0.5 volts per thousand RPM at 400 
cycles with a residual voltage of 0.019 
volts RMS. Normal excitation is 115 volts 
at 400 cycles. The motor stall torque is 
0.6 oz. in and the no load speed is 5200 
RPM. Normal motor operating voltage 
is 155 volts at 400 cycles. Other motor 
voltages and generator excitation voltage 
are available. The Size 11 is 11/16 in. 
in diameter and 217/32 in. long. The 
housing is of stainless steel and the unit 
is designed to operate under varying con- 
ditions of temperature, humidity, and al- 
titude. G-M Laboratories, Inc., 4300 No. 
Knox Ave., Chicago 41, Illinois. 
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Ratemeter 


e@ A new Norelco Ratemeter (Type 12112) 
that combines two decade scalers and a 
tuning fork mounted in a fan-cooled cabi- 
net, has been announced by the Research 
and Control Instruments Division, North 
American Philips Company, Inc. The new 
instrument can be operated as a ratemeter 
to measure frequency on a fixed time basis; 
as a period meter for counts of 10,000, 
100,000 or 1,000,000 on a fixed count basis; 
or as a ratio meter with two unknown sig- 
nals. Maximum counting rate is 100,000 
per second. There is no minimum rate for 
fast waveforms and a minimum rate of 5 
cycles per second for sine waves. Mini- 
mum resolving time is 10 microseconds 
for double pulses. The instrument will 
detect minimum signals of 2 volt peak, 
% volt rms sine waves with the selector 
switch in negative less than 1 
volt rms signals with the selector switch 
in plus position. Power input of 250 watts 
at 100-125 volts a-c, 60 cycles. Unit is 
21 X 15 X 16 inches and weighs 70 
pounds. Research and Control Instruments 
Div., North American Philips Co., 750 S. 
Fulton Ave., Mount Vernon, N. Y. 
Circle 6P on Readers’ Service Card 
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Wheelco 
Integral Furnace Control 


BARBER 


COLMAN 








for ‘packaged 
efficiency” in 
controlling heat! 


Wheelco Control Centers offer a modern, integrated, packaged system which performs 
efficiently because all control components are designed and manufactured to function to- 
gether. The furnace shown above is equipped with Control Centers utilizing new Wheelco 
Model 405 Capacitrols for improved proportioning control. This system keeps furnace 
temperatures precisely at the control point, reduces fuel costs, and reduces maintenance 
caused by start-stop, off-on heating. 


Control Centers are the most effective way to organize control equipment for improved 
performance, greater safety, and permit flexible rearrangement to meet constantly changing 
control needs. Plug-in instruments and control circuits require less space, and reduce costs 
by saving wiring and rewiring time. All sizes and types of control units are interchange- 
able without rearrangement of the entire control assembly. At the left, we show Barber- 
Colman fuel valve actuators mounted on 
an industrial furnace. These are only a 
single item from the complete Wheelco 
line which includes: controllers; control 
centers; recorders; power units; thermo- 
couples; and combustion safeguards. 
Your Wheelco field engineer will be 
glad to help in designing and specifying 
any type of control system you might 
require. Call him today! 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. X, 1542 Rock Street, Rockford, Illinois 
BARBER-COLMAN OF CANADA, LTD., Dept. W, Toronto and Montreal, Canada 


Industrial Instruments -Automatic Controls eAir Distribution Products Aircraft Controls «Small Motors 
Overdoors and Operators « Molded Products « Metal Cutting Toolse Machine Tools - Textile Machinery 
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Ball Bearing Potentiometer 


@ Series BC-200 is new 2” precision 
ball bearing equipped, completely enclosed 
potentiometer, with low starting (0.5 ounce 
inches) and running torque, + 5 per cent 
linearity due to minimized radial shaft play, 
0.05° maximum backlash. Model BC-200R 
has extended terminal board for additional 
Bulletin BC-200-455 
provides detailed information. DeJyr. 
Amsco Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 
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space between taps. 


Hydrogen Analyzer-Recorder 


@ The hydrogen analyzer-recorder No. 914 
for oil refineries, assures continuous, ae 
curate analysis for hydrogen in many het- 
erogeneous gases. The analyzer comprises 
a thermal conductivity analysis cell and in 
tegrated electrical Volume of 
the four-lug unit, which contains no glass, 
chemicals or moving parts, is % cu ft. The 
entire assembly, water-jacketed, is installed 
in explosion-proof housing. It is served 


network. 





with a water supply to prevent short-em 
Flame arrestors 
Cambridge 
Instrument Co., Inc., 3070 Grand Central 
Terminal, New York 17, N. Y. 
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a rotameter complete the unit. 
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America’s Most Complete Line of Instrument Calibration Standards! 


































Model 260C 


Calibrates DC electrical measuring 
instruments to direct reading accu- 
racies of 0.5% (0.25% using cali- 
bration charts) through voltages 
ranging from 1 millivolt to 1500 
volts and currents ranging from 1 
microampere to 150 amperes. 

Net price $8,975.00 f.0.b. Boonton. 





Model 261B 

Calibrates all types of AC putane 

to direct reading accuracies 0 

9 | Meets OWYV need 0.5% (0.25% using calibration 

he charts) over frequency range of 50 

; to 1600 cps. Current range from 

rises for GREATER 1.5 milliamperes to 200 amperes; 

‘in ' voltage gh a 75 — to 

‘ 1500 volts. Output of electronic 

of ACCU RACY a power oscillator has less than 5% 

lass, total harmonic content at 60 cycles. 

The FROM ACTUAL EXPERIENCE BY Net price $9,250.00 f.0.b. Boonton. 

slled . . ; 

a International Business Machines Corp. 
Poughkeepsie, New York 

















he increased usage of electronics in 

the computing machine industry has 
resulted in a greater need for accuracy in 
electrical testing equipment,” according 
to the manager of test equipment mainte- 
nance of IBM’s Poughkeepsie plant. 


“Because our specifications require that 
any test equipment shall have twice the 
accuracy of the unit being tested, the finest 
meters have to be used, and these meters 
are constantly calibrated with the help of 
the two RFL Model 260B and 262B Cali- 
bration Standards in our testing depart- 
ment. We've used them steadily since 1952 
both for inspecting meters and making 
up correction data for such test instru- 
ments as polyrangers, laboratory stand- 


The advantage gained by in-plant cali- 
bration of electrical instruments using 
these console type Standards, which en- 
compass the full range of testing instru- 
ments, under controlled laboratory con- 
ditions, goes beyond mere convenience. 
Their ease of operation, consistent cali- 
bration and high accuracy over wide cur- 
rent and voltage ranges are impossible to 
duplicate using individual testing equip- 
ment which must be moved from job to 
job throughout a manufacturing plant. 

In addition to accuracy, each RFL 
Standard has many features which make 
rapid calibration procedure possible. 
Where many instruments must be tested, 
it can be demonstrated that an apprecia- 





Model 262B 


Calibrates DC electrical measuring 
instruments to direct reading accu- 
racies of 0.1% (0.05% using cali- 
bration charts) through voltages 
ranging from 1 millivolt to 1500 
volts and currents ranging from | 
microampere to 150 amperes. 


Net price $14,300.00 f.0.b. Boonton. 











ards, secondary standards and electric able cost saving over older calibration > 








































8 Radio Frequency Laboratories, Inc. 
Write for technical data and application information. 4 Beonton &, New Jersey - ‘ 
8 Please send me complete information on 4 1 
8 Instrument Calibration Standards. . 
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new products 





High Resolution Potentiometers 


e@ The Series K-200 high resolution po- 
tentiometers are designed for low torque, 
high function angle applications and fea- 





ture ball-bearings and kohlrausch wind- 
ing. These 2” potentiometers are com- 
pletely enclosed and can be used as single 
or multiple ganged units. Any practical 
number of potentiometer sections can be 
ganged on a single shaft by one-piece 
stainless steel clamp rings. DeJUR- 
Amsco Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 
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Multifunction Annunciator 


e Visual and audible alarm plus indica- 
tion of first failure as well as selection and 
monitoring of correlated safety shut-down 
equipment by means of interlocking circuit 
are the features of new alarm system with 
unitized components and plunger type her- 
metically sealed relay units. Industrial 
Automation Co., 2415 W. Montrose Ave., 
Chicago, II. 
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REPRINTS—If you are interested in 
100 or more reprints of an article from 
any issue of the 7SA Journal, special 
prices will be quoted upon request. 





Ratio Transformers 


@ A new line of precision voltage ratip 
transformers have been announced. Thee 
precision units are useful where voltag 
division or multiplication is required tp 
accuracies up to 0.01 percent. These mip 
iature types are available in plastic @& 
capsulated form or in hermetically sealed 
Units having up to ten ratio taps 
are available. Hycor Company, Inc., 1143 
Vanowen St., North Hollywood, Calif, 
Circle 11P on Readers’ Service Card 


Cases. 


Square-Wave Pressure Response! 


, om making exciting news—our Micro Delta P 
Controller, a back pressure control system com- 
And it does the whole job— 


serves as pressure sensing element, control pi- 


plete in one unit. 


lot, control valve! 


JUST CONSIDER ITS UNIQUE CHARACTERISTICS: 


1. Square-wave pressure response. 

2. Microsecond control without hunting. 

3. Constant pressure throughout full flow range. 

4. Can be completely disassembled for servicing 
without removal from line. 

5. Requires approximately one-fourth the space 

systems. 


of conventional 


AND HERE’S GOOD NEWS... 


the Micro Delta P Controller 
Today, on your letterhead, ask for our Bulletin 
542. It has all the facts, the whole story. 





is now available. 


INDUSTRIAL ENGINEERING CORP. 


527 E. Woodbine, Louisville 8, 
Makers of GG2s; Pressure protective devices. Designers 


and Manufacturers of Functional Test Equipment and Control Panels 
Employing Hydraulic, 


Kentucky 


Pneumatic, Electric and Electronic 
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Scaler for Nuclear Counting 


e Technical Measurement Corporation, New Haven, Conn., is 
manufacturing a scaler for nuclear counting in detector applica- 
tions, especially those involving scintillation techniques. It may 
also be used with proportional and geiger counters. The Model 
$G-2A scaler features a non-overloading amplifier with 1 millivolt 
sensitivity, a dual-range high voltage power supply, a resolving 
time from 2 to 2.5 microseconds, and a scale choice of 100 or 
1000. Power required is 105-125V, 60 cycles, 130 va. A 50-cycle 
model is also available. The unit is housed in a two-tone finish 
steel cabinet 16 x 23 x 13” high. For specifications, write Tech- 
nical Measurement Corporation, 140 State St., New Haven, Conn. 
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This feature of the ISA Journal is published as a news reporting service. The 
Instrument Society of America assumes no responsibility for opinions of con 
tributors, errors or omissions, or the validity of claims reported. 
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STANDARDS 


for Primary Standards and Instrumentation 


At Hughes we are conducting fundamental research and 
development and production engineering in the fields of 
radar systems, guided missiles, digital and analog comput- 
ers, microwave tubes, semiconductor products and other 
activities requiring use of many types of test equipment. 
Those with extensive experience in the calibration and 
maintenance of precision electronic and electromechanical 
test equipment — with emphasis on measurement of elec- 
trical quantities to very close tolerances—will find satis- 
fying outlets for their abilities in this work at Hughes. 


Scientific 


HUGHE Ss and Engineering 


Staff 





RESEARCH AND DEVELOPMENT LABORATORIES 





Culver City, Los Angeles County, California 
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Throttling 500 Series Bantam Diaphragm Control 
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COMPACT + ACCURATE * RUGGED 


Valve with Top-mounted Moore Positioner.* 


High Lift-Positioning Accuracy 
Low Cost — Weight — Size 


Valve Sizes — 1” Screwed or Flanged to Ye” Screwed. 
Trim Cv — 12.0 to 0.001. 

Pressures — 0 to 2000 psi. 

Temperatures — Minus 400 to Plus 1000° F. 


*Other Positioners and Instruments Mountable on 500 Series Valves. 


Write us for complete technical information, or the address 
of our representative in your area. 
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Electronic Spring Gage 


e An electronic spring gage has } 
5 é ‘ €EN ap 
Voltage Regulator nounced for use on automatic Spring ogi 


e A voltage regulator, designed for use ers. It measures the tolerances On th 


with diffractometer and spectrograph units 
as well as other applications has been 
marketed. The new regulator utilizes stand- 
ard electronic tubes, one 6V6, two 6SL7 
and a magnetic amplifier. It operates on 
a line voltage of 185-250, 60 cycles at an 
ambient temperature of 40 deg C maxi- 
mum. When the line switch is turned on, 
voltage will stabilize in approximately one 





pnmreng z cassie age relay oN American Philips Co., Inc., 750 South Ful- 
output falls to less than 150 S eae ton Ave., Mount Vernon, N. Y. 
and Control Instruments Division, North Circle 13P on Readers’ Service Card 


free length of each spring as it is coiled 
and automatically accepts a correct 
successful and rejects and discards ones too short & 
too long. Has been used successfully fy 
about one year to determine accuracy gn 


performance eee ‘ suitability. The Carlson Co., 277 Bri | 


way, hh. S. 7 me E. 
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e Thermostat Model A-1S-160 is design “y 
for use in applications requiring thet port 
most in reliability at low cost. Simpleé 
sign eliminates most causes of troublei 
- even under thermostats. Model has a range of St 
f 600° F and can be subjected to hight 
exfreme conditions! low temperatures without damage. 4s 
is capable of controlling temperatures? Det 
DP TRANSMITTERS accurately transmit flow, liquid within + %4° F in air. Comma Cou 
: . . . , iin a tained by differential expansion of a™ 
level, and/or differential pressure with high speed, high sensitivity within a tube, actuating a snap-die .- 
and low air consumption, regardless of variation, switch rated at 15 amp, 125-250 voll qi. 
Burling Instrument Co., 16 River Rat in 
and severe Direct mechanical Chatham, N. J. iqu 
° ° ° ° . ° . ° Circle 15P on Readers’ Service Card ; 
indicator insures continuity of operation on air failure; and together re 
) 
with accessible adjustments, simplifies field calibration. For further tral 
: : i Electronic Equipment Mer 
information request bulletin 214-1 or contact BARTON lg oe : 
i cs et e T. Louis Snitzer, West Coast Engint® syste 
sales engineers, located in most principal cities. ing Sales Representatives exhibited ing 
Differential products of their principals at the provi 
TURNING pressure ranges Show. Among the new items are Behl more 
OPERATIONS from 20 “WC Engineering’s Model 41-D-2 Invertron funet 
ON BARTON to 400” WC. Power Supply, with a frequency rang oper 


Pressures to 350 to 450 cycles and a 40 va capa@g = strun 





FLOWMETER eures ti 
BODY HEADS ape aaron Electro-Pulse’s Model 4120A Pulse than 
year tor, with a pulse width, and delay # eter 

100 microseconds, and rep rate up @? 100 ; 

kc: Lavoie Laboratories Spectrum 4% stan 

MODEL 202 RECORDER zer, with a frequency span of 3 to ons 

megacycles; Universal Electronics’ } of 1. 


INSTRUMENT CORPORATION _ U-22-32-10 Mag. Amp. and Regulated “ 
yte 


Voltage Power Supply; and Polyphast 


INDUSTRIAL INSTRUMENTS struments’ Model TA-3A Transistor F conta 


: Curve Tracer. T. Louis Snitzer, 5777 cycle 
1429 SOUTH EASTERN AVENUE LOS ANGELES 22, CALIFORNIA Pico Blvd. Los Angeles 19, Calif. 1700 
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Pressure Cperated Potentiometer 


¢ Application of new Type 1100 pressure 
transducer is indicated where voltage out- 


put i 


s non-linear function of pressure. 





Mechanism operates in hermetically sealed 
vacuum container which has 6-tap external 
board for loading resistors to determine 
the function of the variables. The whole 
assembly is housed in an instrument cast. 
Linear functions for aerodynamic measure- 
ments (such as airspeed or altitude) are 
available factory assembled. Accuracy is 
+ 1 per cent of full scale voltage ratio. 
Pressure range is 3.42 to 30.36 inches Hg, 
corresponding to —400 to + 50,000 feet. 
Pressure ports on either side of base make 
space saving series installation of airborne 
instrument in static line possible. Military 
specifications for type of instrument are 
all met. Trans-Sonics, Inc., Bedford Air- 
port, Bedford, Mass. 
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Determination of Mercaptans With 
Coulometric Titrator 


¢ A coulometric titrator, automatic in 
operation and designed especially for the 
determination of mercaptan sulfur content 
in petroleum stocks and other organic 
liquids, has been developed by the Standard 
Oil Co. (Indiana). Manufacture and sale 
of the instrument will be handled by Cen- 
tral Scientific Co. The Cenco Automatic 
Mercaptan Titrator, using the coulometric 
system of operation, is capable of measur- 
ing low concentrations of mercaptan and 
provides the petroleum industry with a 
more accurate method for this important 
function in the control of refinery treating 
operations. Simple in operation, the in- 
strument is capable of obtaining a better 
than 2 per cent agreement with potentiom- 
eter results on samples containing over 
100 micrograms of mercaptan sulfur. No 
standard solutions are required and titra- 
lions are very rapid. Fifteen to 20 samples 
of Iml each can be titrated in the titra- 
tion cell before replacement of the electro- 
lyte 8 necessary. The instrument is self- 
Contained and operates from 115 volt, 60 
cycle power supply. Central Scientific Co.., 
1700 Irving Park Rd.. Chicago, Il. 
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PIONEER AND LEADER 
FOR 25 YEARS... 


THE “CIRCUIT-BREAKER” OF 

PRESSURED SYSTEMS 

The introduction of the BS&B Safety Head some 25 
years ago presented industry with an entirely new 


type of precision safety device designed to protect 
equipment wherever overpressure was a problem. 


Down through the years many special and improyed 
models of BS&B Safety Heads and rupture discs have 
been developed to take care of specialized applica- 
tions. Thousands upon thousands of them are “on- 
the-job” today guarding pressured systems in vir- 
tually every type of industry. 


From our stock of thin ductile metals (which is the 
widest assortment in the world assembled in any one 
place) we can fabricate over 95% of all rupture disc 
orders from materials on hand. 


Chemical Processing 


Oil & Gas Production, 
Pipeline and Refining 


Power Generation 
Food Processing 


Air Conditioning 
and Refrigeration 


Transportation 
Paper Mills 
General Manufacturing 


LACK, 
IVALLS & 


RYSON, INC. 

Safety Head Division, Dept. 2-EH 12 
7500 East | 2th Street 

Kansas City 26, Missouri 
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CHANNELS..... 
OPERATING CONVENIENCE... | 


WITH HEILAND SERIES 700 RECORDING OSCILLOGRAPHS 


The new Heiland magnet assembly with its subminiature galva- 
nometers for use with the New Series 700-C Oscillograph gives 
you more channels, broader frequency range, and higher sensitivi- 
ties throughout a wider temperature range for your most complex 


recording requirements. 


The new sub-miniature galvanometers sit side by side in a minimum 
of width, making it possible for the Model 712-C Oscillograph to 
put as many as 60 simultaneous traces on a 12-inch record. The 
708-C carries up to 36 channels on an 8 inch record. The galvanom- 
eters and damping resistor networks are easily accessible from the 
front of the oscillograph through a hinged cover door. Galyanome- 
ters with a broad range of sensitivities are available in frequencies 
up to 5000 CPS. The lower frequency galvanometers require as little 
as 4 microamperes per inch of deflection. 


Both the 708-C and 712-C Models feature record speeds from 
.03”/sec. through 144”/sec. 


Heiland 700-C Recording Oscillographs 
will expand the scope 

of your dynamic recording. 

For complete details, 

write for Bulletin No. 700 H-1. 
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new products 





Micro Delta P Controller 





e The Micro Delta P Controller, a back 
pressure control system complete in one 
unit, serves as pressure sensing element, 
control pilot and control valve. This pres. 
sure controller provides square-wave pres 
sure response, micro-second control with. 
out hunting, constant pressure throughout 
full flow range. Industrial Engineering 
Corp., 525 Woodbine Ave., Louisville § 
Ky. 
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Direct Proportional Air Controller 


e A simple direct level to proportional air 
controller combining the widely used Field- 
en Tektor Electronic Control with 
proportional pneumatic air output is now 
available. The circuitry pro 
vides an intrinsically safe electrode system 


Level 
electronic 
employing detection of an electrical capaci: 


means of a single tube 
oscillator and 


tance change by 
frequency 
bridge circuit. High signal amplification is 
realized from the oscillator effect. The 
pneumatic portion of the instrument pro 
vides for high power amplification with 
high pneumatic capacity output to directly 


electronic radio 


- 


operate the process control valves or other 
pneumatic equipment. The feedback sy 
tem both the electronic and 
pneumatic components in the closed loop 
thereby providing for high speed respons 
and also reduction of external effects such 
as changes of voltage, air supply, temper 
The pneutronic instr 


s 


includes 


ture or pressure. 
ment has a preset proportional bank ad- 
justable in steps for operation over a matt 
mum level change of approximately two 
feet of oil. The air output signal can be 
connected for forward or reverse operatio® 
“Pneutronic” Tektor fulfills the application 


requirement where narrow bank propor 
tioning control is extremely desirable. 
Robertshaw-Fulton Controls Co., Fieldet 


Inst. Div., 2920 N. 4th St., Philadelphia 33, 


Pa. 
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Control Equipment 


e Ellison Bulletin 215 describes new Mini- 
fed Straightline Diafram Draft and Pneu- 
matic Receiver Type Gages. Ellison Bulle- 
tin 125 describes new Dial Type Diafram 
Actuated Gages. Norcross Corp. V-342 
contains application diagram of tempera- 
ture compensated Viscometer, with or with- 
out automatic control for Petroleum Ap- 
plications. All components have been de- 
signed to provide high sensitivity and ac- 
curacy. Jensen Instrument Co., 1919 Bev- 


erly Blvd., Los Angeles 57, Calif. 
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Alwac III Electronic Digital 
e The ALWAC III, a high-speed, auto- 


matic electronic digital computer is de- 
scribed in detail in a four-page, two-color 
illustrated brochure. Designed to _ pro- 
vide a wide range of high-speed computa- 
tions with efficiency and accuracy, the 
ALWAC III reduces design time, eliminates 
the need for expensive pilot-plant opera- 
tion and provides answers to routine cal- 
culations. The brochure contains speci- 
fications. Sales Dept., Logistics Research, 
Inc., 141 S. Pacific Ave., Redondo Beach, 
Calif. 
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Relay Catalog 


@ Includes range of short and long form 
telephone-type relays for AC and DC, sub- 
miniature DC relays, improved Jatch-in re- 
lays of extraordinary versatility, relays with 
hifureated (twin ) contacts, miniature relays 
with heavy current contacts, relays with 
time delay, plug-in relays with snap ac- 
tion contacts and others. Also includes 
illustrations with dimensions. Magnecraf* 
Electric Co., 3354M West Grand Ave.. 
Chicago 51, Ill. 
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Continuous Thickness Requirements 


* Data Sheet No. 10.9-la describes thick- 
hess or weight control of pages, rubber, 
foil, coatings and other moving sheet ma- 
terials. Thickness or weight per unit are 
continuously measured and controlled by 
lracerlab Beta Gages equipped with Brown 
ElectroniK instruments. Applications, prin- 
ciples, features and instrumentation are 
given as well as sections on accuracy and 
Personnel protection. Minneapolis-Honey- 
— Regulator Co., Industrial Division, 
ayne and Windrim Aves.. Philadelphia 
» Pa, 
Circle 4 on Readers’ Service Card 
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without cost or obligation. 


These new publications will keep you up-to-the-minute or developments. All catalogs are sent direct to you by the manufacturer 
Just circle Code Number on the Readers’ Service Postcard 


Selecting and Operating Guide 


e Entitled “Handy Guide to Aid You in 
Selecting and Operating Di-Arco Rod Part- 
ers,” this manual points out the different 
types of stock that can be parted on the 
Di-Acro Rod Parter such as cold rolled 
steel, chrome molybdenum, stainless steel, 
full hard copper, brass and other bar stock. 
Complete operating, lubricating and main- 
tenance instructions with picture references 
are given as well as specifications, capaci- 
ties and parts list. O’Neil-Irwin Mfg. Co., 
661 Eighth Ave., Lake City, Minn. 
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Electric Blowers 


@ Catalog sheets and envelope stuffers fea- 
turing line of portable electric blowers de- 
signed to meet the requirements of main- 
tenance and production men in industry, 
are now available. The object of this 
literature is to educate industry to the 
money, labor and time-saving benefits of 
the use of free air sweeping, air clean- 
ing, air washing and air drying. Pullman 
Vacuum Cleaner Corp., 33 Allerton St., 
Boston 19, Mass. 
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Alignment Instrument 


e@ Literature describing the composition, 
advantages and specifications of an align- 
A four- 
page brochure discusses the expense that 
results from misalignment and machine 
rebuilding, how it operates and how it is 
applied. Space is devoted to the instru- 
ment’s extreme accuracy. Dept. KP, King 
Instrument Co., 804 Northwestern Bank 
Bldg., Minneapolis 2, Minn. 


ment instrument has been issued. 
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Controls 


e@ A wide range of pressure, hydraulic, 
temperature, process and combustion con- 
trols are given in four-page bulletin re- 
cently published. It contains photographs 
of 27 items in a line of automatic valves, 
regulators, controllers, hydraulic valves, re- 
frigeration back pressure valves and com- 
plete systems for process and combustion 
control. Also given is a description of 
recommended applications and operation 
features and range of sizes. A. W. Cash 
Co., P. O. Box 551, Decatur, Il. 
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Midget Solenoid Valve 


e Technical publication Form No. V5001 
describes new features of two-way midget 
solenoid valves. Several new features 
have been added to increase the advan- 
tages of these valves. Among the new 
aspects are new port and pipe sizes pro- 
viding greater flow capacity and new 
U.L. Approval and listing for explosion- 
proof valves. In addition to being approved 
for operation in atmospheres containing 
flammable gases or vapor, these valves 
also are approved for operation in atmos- 
pheres containing combustible dust, in- 
cluding wood dust. Automatic Switch Co., 
391 Lakeside Ave., Orange, N. J. 
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Frequency Sweep Cycler 


@ The Model 57 Frequency Sweep Cycler 
is explained with basic descriptions, speci- 
fications, features, and photo in two-page 
bulletin 5754. The Model 57 Frequency 
Sweep Cycler is designed for use with the 
600, 1250 and 3500 pound force Shaker 
Systems to provide automatic frequency 
sweeps required in the performance of 
many MIL and JAN variable frequency 
vibration test specifications. The Calidyne 
Company, Winchester, Mass. 
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Process Controls 


Descriptive literature on the products 
displayed at the L&N exhibit is available 
from Leeds & Northrup Co. 4907 Stenton 
Ave., Philadelphia 44, Pa. Please use 
the following ordering numbers: Nuclear 
Reactor Control Systems, Folder ND 46- 
70-700 (1); Residual Chlorine Analyzer, 
Data Sheet ND 46-94 (1); Unitized O, 
Analyzer, Folder ND 46-91 (5); Infrared 
Analyzer, Data Sheet ND 46-91 (1); Sta- 
bilized pH Indicator, Data Sheet E-96 (2) ; 
Speedomax H Recorders, Demonstrator ND 
14 (1): Electro-Pneumatic, Folder ND 4 
(8). 
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10 om STANDARDS 





the primary instrument standards the world over... 
for instrument checking and maintenance, and wher- 
ever measurements must be made to a high degree 
of accuracy. Available as D-C Voltmeters and D-C 
Ammeters, and as A-C and D-C Voltmeters, Am- 
meters, and Single Phase Wattmeters. 





STANDARDS 


fe ys i woecne 





the rugged ‘ops, mg for general test work where 
long, readable scales and high shielding are desired. 
Available as D-C Voltmeters, Ammeters, Milliam- 
meters and Volt-Ammeters; and as A-C Voltmeters, 
Ammeters, Milliammeters, and multi-range Amme- 
ters and Voltmeters; A-C and D-C Single Phase 
Wattmeters. 





STANDARDS 


*% OF 1%...PORTABLE 





the portable reference standards, for checking in- 
struments, certified test work, and laboratory meas- 
urements. Available as A-C and D-C Voltmeters, 
A-C and D-C Ammeters and Milliammeters, D-C 
and Single Phase A-C Wattmeters, Poly Phase Watt- 
meters, Power Factor Meters, Frequency Meters and 
Phase Angle Meters. 


# 
oj sACCURACY RATED 


Weston’s comprehensive selection of accuracy 
ratings enables you to choose instruments which 
exactly meet your measurement needs from every 
standpoint...conservatively rated accuracy, long 
life, low cost. For literature, consult your local 
Weston representative, or write direct. 


WESTON Instruments 


WESTON Electrical Instrument Corporation 
614 Frelinghuysen Ave., Newark 5 N. J.— A subsidiary of Daystrom, Inc. 






%... FIELD AND SHOP 
INSTRUMENTS 


w 





Miniature D-C portables for accurate measurements 
in shop or field. Available in all required ranges 4s 
D-C Voltmeters, Millivolemeters, Ammeters, Milli- 
ammeters, and D-C Volt-Ammeters. 
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Vacuum Melted Metals, Alloys 


» Bulletin on vacuum melted metals and 
alloys includes both general information 
ind technical data. The 23 page publica- 
tion covers the effects of vacuum melting 
on properties of various metallic materials, 
enefits of the process to the user of such 
netals and fabricating and machining rec- 
ommendations. Bulletin VM-101, Carboloy, 
of General Electric, Detroit 32, Mich. 
Circle 12L on Readers’ Service Card 


Surry Density Control 


e Data Sheet No. 1.1-4 describes control 
of water percentage in wet process cement 
manufacture. Slurry density is held at any 
desired point by the new Bendix Nuclear 
Density Gage equipped with an electroniK 
controller. Advantages, method of opera- 
tion, design features, performance speci- 
feations and instrumentation are given. 
Minneapolis-Honeywell Regulator Com- 
pany, Industrial Division, Wayne and Win- 
drim Aves., Philadelphia 44, Pa. 
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Type K-2 Potentiometer 


¢ Information on Type K-2 Potentiometer 
is given in Data Sheet E-51(3). Sheet 
points out the wide-spread use of this 
potentiometer in industrial and research 
laboratories for potential difference meas- 
wements, for instrument checking and for 
precise temperature measurements. Leeds 
& Northrup Co., 4934 Stenton Ave., Phila- 
delphia 44, Pa. 
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Controlied Volume Pumps 


¢ Motor driven controlled volume pumps 
with instrument air stroke length adjust- 
ment are given in four-page literature which 


| describes firm’s line of controlled volume 


pumps for low capacity flow control. Also 
details operation of stroke length adjusting 
ar servo system and includes information 
on application, features and specifications. 
Bulletin 955, Milton Roy Company, 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 
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Precision Electrical Instruments 


e Four-page illustrated pamphlet describes 
firm's developments in expanded line of 
products, As a supplement to this publica- 
hon there is also available a two-page cata- 
Primarily devoted to the description of 
teW instruments and components. Electro- 
ents, Inc., 4312 S.E. Stark St., 
Bae 0. tark St 
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Electro-Hydraulic Actuator 


by: Catalog 22 describes an actuator design 
fill a need for a precise positional con- 

at high response speeds for valves, 
: gates and other mechanisms. Weigh- 
img and Control Components, 64 Fulmor 
Ave, Hatboro, Pa. 
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Welch D.C. PANEL METERS 


20 MICROAMPERES 
e Accuracy 2% of full scale deflection 





These precision instruments are expertly designed, 
highly sensitive, sturdily built and adapted for work 
requiring the most rugged performance. 

e Stable and Well-Damped 

e Flush Mounting Bakelite Cases 

e High Torque Ratio 


Model No. 350 MODELS 

350—3'% inch round—2.4 inch scale 
351—3 inch square—2.4 inch scale 
451—4\% inch rectangular—3.5 inch scale 


TYPES 
Microammeters 0-20 up to 0-500 
Milliammeters 0-1 up to 0-500 
Ammeters 0-1 up to 0-30 


Voltmeters, various ranges, 100 to 50,000 
ohms per volt 








M 1 No. 351 . 
preetanncies Zero Center Ammeters 


DB Meters e Rectifier Instruments 
Special Sealed Meters ¢ Thermocouple Meters 


A complete line of round, square, and rec- 
tangular meters is manufactured by Welch. 


WRITE FOR OUR METER CATALOG 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W M WELCH MANUFACTURING COMPANY 
ESTABLISHED (880 
1515 Sedgwick Street Dept ISA Chicago 10 Illinois. U. S. A. 
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INSTRUMENTATION 


FACTORIES © AIRCRAFT © SHIPS © MISSILES 
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RECORDERS 





MELBOURNE AND ORLANDO, FLORIDA, P. O. DRAWER 37, MELBOURNE, FLA. 
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GENISCO MODEL B G-ACCELERATOR | 


A precision 
centrifuge for testing 
reliability of 
electronic components 
under simulated 
operational G-loadings 


MEETS MIL 5272A PROC. IT 
SPECIFICATIONS FOR 
ACCELERATION TESTING 


Simple operation—To operate, simply 
mount test object, connect slip rings and 
accessories, push “start” button and turn 
handwheel to desired r.p.m. Quick, easy 
operation makes the Model B particularly 
suited to large quantity test programs. 
Extreme accuracy —The Vickers Hydraulic 
Transmission provides smooth, constant 
boom rotation over full r.p.m. range. Wow 
is less than 0.5% of set speed above 10 
r.p.m. Drift at any set speed above 10 
r.p.m. is less than 0.1% per minute. 
R.P.M. easily measured—A tachometer and 
timer and counter for measuring rotation 
rates are standard equipment. A strobe 
unit which measures exact boom speed 
(within accuracy of line frequency) at 90 
settings over the full r.p.m. range is avail- 
able as optional equipment. 

G-range of 0.017 to 120 G's — Boom rota- 
tion speed is infinitely variable from 5 to 
420 r.p.m. Radius of gyration ranges from 
19” to 24”. 

Rugged construction—Heavy cast-and-fab- 
ricated structure and adequate safety fac- 
tors assure maximum operator safety, long 
life, minimum maintenance. 


Now four Genisco G-Accelerators! 
hae [evmarin 
B78 |0.017 to 120} 25 Ibs.—8” cube 24” 
C159 | 0.024 to 75 | 100 Ibs.—24” cube 


0184 1 to 800 6 1-Ib. objects ‘2” 
E185 | 0.01 to 60 | 300 Ibs.—30” cube fa” 





G-RANGE CAPACITY 



































Optional equipment... additional inter- 
nal and overhead sliprings, air system, 
optical system, and other accessories are 
available for Genisco G-Accelerators. 
Write to Genisco, Inc., 2233 Federal 
Avenue, Los Angeles 64, California, for 
detailed specifications. 


vie §=6» RELIABILITY FIRST 


INCORPORATED 
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new literature 





Precision Mechanism Technology 


e A wide range of current technology of 
precision mechanism manufacture is _pic- 
torially covered in a 32-page publication 
entitled “Production Processing and Serv- 
ice Facilities.” The results of two genera- 
tions of development in tools, materials and 
precision manufacturing 
which the firm created for its own needs 
are covered. Allied Products 


Hamilton Watch Co., Lancaster, Pa. 
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Division, 


Pocket pH Meter 


e@ Bulletin describes pocket pH Meter, 
which because of its portability and ease of 
operation, promises to extend pH control 
to applications previously considered im- 
practical. The instrument makes possible 
on-the-spot readings anywhere. Analytical 
Measurements, Inc., 585 Main St., Chatham, 


ng. 
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Pneumatic Power Positioners 


eA pneumatic 
positioners, to provide the “muscles” for 
exacting control loads in every industry, is 
described in a _ packet of specification 
The packet, Bulletin TP-MFI, is a 
file folder containing six sheets which 
performance and_ construction 
specifications for all standard models. The 
Hagan Corp., 323 Fourth Ave., Pittsburgh, 
Pa. 


complete line of power 


sheets. 


describe 
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Pneumatic Regulators 


e Bulletin H-2, an eight-page booklet, lists 
complete line of precision-made pneumatic 
regulator equipment including: filter regu- 
lator combinations, filters and regulators, 
relays, purge assemblies and control panels. 
This indexed bulletin is illustrated with 
cross section and dimension drawings and 
gives typical applications of use. Conoflow 
Corporation, 2100 Arch St., Philadelphia, 
Pa. 
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Vacuum Melted Metals, Alloys 


e Bulletin on vacuum melted metals and 
alloys includes both general information 
and technical data. The 23 page publica- 
tion covers the effects of vacuum melting 
on properties of various metallic materials, 
benefits of the process to the user of such 
metals and fabricating and machining rec- 
ommendations. Bulletin VM-101, Carboloy, 
Dept. of General Electric, Detroit 32, Mich. 
Circle 22L on Readers’ Service Card 


Products and Services 


e Automatic control and instrumentation 
components, water conditioning and stream 
testing equipment, chemical feeding devices 
are some subjects covered in 29-page bulle- 
tin summarizing products and services of 
firm. Bulletin GSP-901, Hagan Corp., 323 
Fourth Ave., Pittsburgh 30, Pa. 
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MERCOID 


CONTROLS 


SERIES ‘‘D"’ 
FOR PRESSURE & TEMPERATUF 


Over a million of these mercury swit 
equipped controls are in use throug 
every industry in the world Sars 
GUARDING costly equipment aga 
HAZARDOUS pressure and temperat 
conditions. 

Pressure types are available in 17 pr 
sure ranges from 0-30" vacuum to 3 
2500 psi with the sensitivity your applic 
tion requires. Temperature types rang¢ 
from minus 30° to plus 60°F., up to 379 
530° F. with varying § sensitivities d 
pendent upon range selected. 

All types are bourdon tube operated and 
are equipped with external adjustments 
visible dial and the famous Mercoid 
sealed mercury contact. 


FOR ALL TYPES OF SERVICE 


FOR 
GENERAL 
PURPOSE 

Nema 1 


WEATHER-PROOF 
OUTDOOR 
SERVICE 
Nema 1A, 2, 3, 4 


EXPLOSION-PROOF 
HAZARDOUS 
LOCATIONS 
Class 1, Group D 
Class 2, Group E, F, G. 


Our engineers are at your servic 
send in your control problem oF 
WRITE FOR CATALOG 7008 


THE MERCOID CORPORATION 
4211Betmont Ave., Chicago4},!! 
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e completely 
self-draining 


e withstands 
severe 
conditions 


© foolproof 
operation 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
tonstructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


The No. 23 is recommended for 
pressures up to 4000 Ibs. @ 100° F. or 
1000 Ibs. @ 750° F. Standard with 34” 
N.P.T, Male inlet and 34” N.P.T. Female 
outlet. Optional features include con- 
struction with an additional connection 
for such uses as a steaming out line, or 
with a reamer on the end of the stem to 

away encrusted matter which may 
have collected on the inside vessel wall. 


Write for data unit and complete 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerquton Tress Gage & Valve Co 
; ., Lid., Londen, . 
Service, Paris, France oe 
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Recording Equipment 


e Sixteen-page brochure describes and il- 
lustrates nine basic “Building Block” com- 
ponents and a series of accessories func- 
tionally designed to make up tape record- 
ing systems of from 2 to 14 channels for 
instrumentation data. Block diagrams show 
methods of planning desired systems by 
inter-connecting the various plug-in units 
and components. Bulletin 103, A-V Man- 
ufacturing Corp., 730 Fifth Ave., New York 
o wt 
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Record-A-Meter 


e Designed to help solve graph-recording 
problems, the Record-A-Meter is featured 
in four-page pamphlet. The meter is a 
direct-recording vacuum-tube voltmeter for 
use with electrical signals of at least 0.01 
volts per centimeter of deflection, and fre- 
quencies below 15 cps. Douglas & Gierens, 
Inc., 5516 Cahuenga Blvd., North Holly- 
wood, Calif. 
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Precision Television System 


e@ PD-150 Precision Television System is 
clearly defined and illustrated in catalog 
sheet. The system is sensitive, providing 
good pictures with moderate light levels 
and satisfactory pictures for many applica- 
tions. The camera unit is compact and 
rugged. The control unit is arranged to 
facilitate operation and servicing. Both 
composite video and modulated rf outputs 
are provided. General Precision Labora- 
tory. Inc., 63 Bedford Rd., Pleasantville, 
N. 
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Contact Meter-Relays 


e Indicating meters with internal relay 
contacts are given in Circuitry Bulletin 
112. Trip point adjustable to any place 
on the meter scale arc. Locking coil gives 
positive contact and clean break even on 
most sensitive ranges. Assembly Products, 
Inc., Chesterland 20, Ohio. 
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Flow Meters 


e Complete line of firm’s flow meters are 
covered in 36-page illustrated booklet. 
Specifications, advantages, and operations 
are given for each meter. Also included in 
the booklet are such topics as: pneumatic 
transmission of flow measurement; static 
pressure elements; principles of measure- 
ment, simple primary devices; ambient tem- 
perature compensator and other valuable 
technical information on flow control. The 
Foxboro Co., 319 Norfolk St., Foxboro, 
Mass. 
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Time Delay Relay 


e Bulletin is designed to help select the 
proper time delay relay. Selection chart 
lists all the pertinent information on the 
most popular models. Schematic drawings 
show mountings and enclosures of various 
models. Since all timing problems are not 
similar in nature there are certain vari- 
ables which must be decided upon before 
selection, this literature will prove valu- 
able. AGA Division, Elastic Stop Nut Corp. 
of America, Elizabeth, N. J. 
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[ UNMATCHED ACCURACY | 


in direct flow 


indication 


Wherever you seek 


ity and high accuracy 


flow measurement at | 


Meter is the well-k 


answer! 


Here in easy 
to-install flow- 
meter free of 
all conventional 
service re- 
quirements 
giving long-term 
economy as well 
s low initial 
cost. There r 
no pre Timsmmalenanl 
bea ng 

no maqneti 
followe 


no stuffing 


problen 

soever. No cal 
bration is ever 
aulllligutm ao ae Atle 
have the highest 
accuracy 


available 


Write for Bulletu 


Meciam Manameter Snsirumentation 


implic- 


inv 


OW- 
est cost, the Meriam “H”’ 


own 


lf 


<a far PPssules, Vacuums 


flows. dguid Th, 


A 


INSTRUMENT COMPANY 


10920 Madison Ave. + Cleveland 2, Ohio 
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Molded 


BLACK NYLON 
SCREWS and 
NUTS 


BLACK 
NYLON 
Cable Clips 
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D C. INSTRUMENT MOTORS 


(SUB-FRACTIONAL WATT) 


94 Grams 4 Ca, In. 


Output Speeds 
1/4 RPH to 10 RPM 


Input Power 
60 Milliwatt Average 


Torque 
4 10 Oz.-In. at 1 RPM 


TYPE AV— 
Variable Speed 


TYPE AG— 
Governor Controlled 


These motors are designed, recommended and 

widely used in portable battery operated in- 

strument assemblies where size, weight, and 
power drain are limiting factors 


BRAILSFORD & COMPANY, INC. 


MILTON POINT, RYE, N. Y. 


ENGINEERING, DEVELOPMENT AND MANUFACTURING 
ELECT RO-MECHANICAL——ELECTRONIC 
SOUND AND VIBRATION 
INSTRUMENTS AND DEVICES 


Literature on request 
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Plug-In Tubular Capacitors 


e@One-ended case solid dielectric paper 
tubular capacitors for printed wiring board 
assemblies are given in Engineering Bulle- 
tin 222. Complete performance data, 
ratings and sizes of the capacitors are con- 
tained in the publication available on let- 
terhead request to the Technical Literature 
Section, Sprague Electric Co., 411 Marshall 
St., North Adams, Mass. 
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Kinematic Viscosity Bath 


e Bulletin 743 describes the redesigned 
model “S” Kinematic Viscosity Bath. In 
addition to the applications, the bulletin 
covers such new features as improved tem- 
perature uniformity, higher control] sensi- 
tivity, excellent interior visibility and sturdy 
construction. Precision Scientific Co., 3737 
W. Cortland St., Chicago 47, III. 
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Control Panels 


e Bulletin shows typical assemblies of con- 
ventional and graphic type cubicles and a 
number of installations in various indus- 
tries and for applications which include 
power metal recovery, munici- 
palities, demineralization, electro-plating, 
sugar-refining, etc. Literature covers how 
cubicle instrumentation permits factory as- 
sembly, wiring and testing before ship- 
ment. It centralizes instruments and con- 
trols and thus eases the burden on both 
operating and maintenance personnel. 
Bulletin 4178, The Permutit Co., 330 W. 
42nd St., New York 36, N. Y. 
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stations, 


Toggle Switches 


e Toggle type, single hole, flush mounting 
switches designed for use in direct-current 
circuits or in alternating-current circuits of 
frequencies up to 1600 cycles are covered in 
bulletin TS-5. The series of switches re- 
ported are for appliances, electronic equip- 
ment, electrical equipment, instrument cir- 
cuits, communications systems, aircraft 
equipment and test equipment. J-B-T In- 
struments, Inc., 441 Chapel St., New Haven 


8, Conn. 
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Split Flange Type Hose Fittings 


e@ Complete data is available on a line of 
split flange type hose fittings. Obtainable 
in straight 45 and 90 degree assemblies, 
the steel fittings are designed for use with 
single wire and double wire braid hose. 
Industrial Engineering Bulletin No. 3, Aero- 
quip Corp., 300 South East Ave., Jackson, 
Mich. 
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Weldmatic 


@ Specifications, approximate work ca- 
pacity and accessories for Weldmatic Model 
1015 are given in data sheet. Weldmatic 
precision welding displaces slower and less 
satisfactory methods of metal joining, such 
as soldering, silver brazing, riveting and 
staking. Unitek Corp., 275 N. Halstead 
Ave., Pasadena 8, Calif. 
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Sling Psychrometer 


@ Bulletin 98053 gives information on a 
new sling psychrometer which has several 
features making it easier to use than other 
models. These consist chiefly in thermom. 
eter tubes of gold back design for greater 
contrast and easier reading; a sturdy pro. 
tective back finished in gray baked guy. 
metal synthetic enamel for increased ¢op. 
trast; and a redesigned handle, rigidly at- 
tached to the metal back and so contrasted 
that it folds out when not in use. Taylor 
Instrument Companies, 95 Ames St, 
Rochester 1, N. Y. 
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For more information about any 
item in this department, circle the code 
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SWISSOMATIC 
PRODUCTS 





MANUFACTURERS OF 


PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExaAs 0-4422 
TExas O-3131 











EXBROOK 5-6772 
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Yes... but not necessarily a conventional control valve. The 
mE - Conoflow EB Current Controller—a unique final control ele- 


“in 
ick, Mt ment—is an electric valve which controls at the source rather 
i. Or | than in the line. This is the perfect solution for handling 
on Electr. extremely viscous flows or when corrosion or abrasion pre- 


sents a tough problem. In many services too, it offers a more 
avis, Less economical approach to fluid control than by means of a 
conventional control valve. 


The Cono EB Current Controller is essentially a pneumatic- 


hibit to be ) 

_ | electric transducer. It consists of the proved Conoflow 
Raye Cylinder Conomotor and an electrical component such as a 
» Pa. For rheostat, potentiometer or autotransformer. The Cylinder, 
J Maneox, operating from a 3-15 psi air signal, produces precisely regu- 
8 opened). lated rotary motion (to 360°) of the electrical component to 


control voltage, current, inductance, capacitance, resistance 
or other electrical values. 


A widely used method of regulating fluid flow with an EB 
unit is to position a rheostat in the motor field or armature 
circuit as a direct function of the pneumatic signal pressure. 
On many applications, electronic speed changers and electric 
motors can be controlled from zero to full capacity, offering a 








.. 9A resultant control range that cannot be matched by conven- 
4A tional control valves. 
’ Conoflow EB Current Controllers are available in over 200 
oA, ITA combinations of electrical components to handle a wide variety 
3A of applications. A few are suggested here: 
. CoNSTANT PRESSURE CONSTANT TEMPERATURE 
PROPORTIONAL FLoOw BorLer FEED WATER CONTROL 
nt Cover 
Liquip LEVEL REWIND CONTROL 
MAcuHINE Toot SPEED CoNsTANT FLow 
ConvEYOR CONTROL SToKER FEED CONTROL 
A, 10 Heat TREATING Humipiry ConTROL 


| 
Ab The Conoflow EB Current Controller provides automatic feed- 





aed back control with these electronic speed changers: 
. 2h Louis ALLIs— Select-A-Spede ReELiance—V.S. Drive 
Brown-BrockmMgyER— Dial-A-Speed Sgervo-TEK Propucts—Servo-Tek 
ny B Genera Evecrric—Thy-Mo-Trol WELTRONIC— Vara-Speed 
Master ELectric—Speedranger WEsTINGHOUSE— Mot-O-Trol 
a 


WRITE TODAY FOR BULLETIN EB-1. Tell us something of 

your process control problem. Chances are we can suggest 

| from direct experience an installation that would be profitable 
4 fo you. No obligation, of course. 


CONOFLOW CORPORATION 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, PA. 


| %e 4 Control Value 
= pHuays ~¢ Coutrol Value 7 


General ,.(7%) 
Radio 


(Variac) 






Superior Electric 
(Powerstat) 


RHEOSTATS 


Cutler Hammer 
General Electric = 
Ohmite 
Ward Leonard 
Westinghouse 






POTENTIOMETERS 


Allen-Bradley 
Clarostat 
Fairchild 

Helipot 
Mallory 
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BECKMAN b CON TROL, 


AUTOMATICALLY SERVES F INDUSTRIAL PROCESSI| 


Beckman industrial pH equipment 
provides more than a means of lowering 
operating costs and stepping up efficiency 
—it can bring automation to' whole phases 
of industrial processing. Fully automatic 
pH control saves wages and chemicals, re- 
duces maintenance costs, eliminates grab 
sampling, and provides a continuous per- 
manent operating record. 


The Beckman Model W pH Meter is 
unaffected by water, humidity, corrosive 
gases, vibration, or electrostatic interfer- 
ence from motors, generators, etc. The 
name Beckman is your guarantee of de 


pendable performance. 


AUTOMATIC pH CONTROL REQUIRES 
ONLY THESE SIMPLE PARTS— 


These virtually unbreakable units re- 
quire practically no maintenance. They 
can be mounted in Immersion Assem- 
blies (A) in tanks or vats, and in Flow 
Assemblies (B) for pipe lines. 


Only one-quarter the size of conven- 
tional meters — its use of miniature and 
subminiature tubes and printed circuits 
has achieved this compactness without 
sacrifice of accuracy, durability, or 
reparability. 





NEUTRALIZATION... 
dicalcium phosphate 
calcium hypochlorite 
disodium phosphate 
hexamethylene tetramine 
ammonium thioglycolate 
carbonated drinks 


ELECTROLYSIS... 
metal plating 
copper refining 
nickel refining 
anodizing 
caustic soda 
chlorine 








® 




















catHoos (-) anooe (+) 





Prooucr (sat) 














BLEACHING, DYEING AND 
CONDITIONING... 

paper 

cotton 

wool 

silk 

synthetic fibers 

yarns and piece goods 


© 


HYDROLYSIS... 

invert sugar 

dextrin from starch 

glycerin and fatty acids 
monosodium glutamate 
polypeptides and amino acids 
synthetic organic compounds 
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PRESSURE 
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All leading makes of recording and 
trolling equipment can be used with} 
Model W Meter. The recorder ¢ 
mounted nearby or in a distant ce 
control room. 


Learn how automatic pH control can simplify your process prow 
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